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Minutes of PS Technical Meeting No. 126 
held on 30th May 2002 

Resources needed for REX-ISOLDE operation 

Present : B.W. Allardyce, S. Baird, J. Boillot, J.P. Delahaye, F. Di Maio, R. Garoby, 
M. Lindroos, K.D. Metzmacher, J.P. Potier, J.P. Riunaud, K.H. Schindl,  

c.c.  B. Frammery, C. Wyss 
 
 
1. The meeting was called in order to decide on a PS policy ahead of the discussion next 

week, with C. Detraz and members of the REX community and REX builders, who wish 
that REX becomes a CERN facility. 

 
2. As background information, a copy of the memorandum to K. Hübner in October 2000 is 

attached in annex, where our early estimate of the resources needed by PS to operate REX 
amounted to 350 kCHF (= 5% of 7 MCHF) per year and 5 FTEs. 

 
3. M. Lindroos presented a resumé of REX-ISOLDE status and their future plans to upgrade 

the energy for 2.2 MeV/u to 4.3 MeV/u within the existing Hall. See copy of transparencies 
in annex. 

 
4. Based on the operating experience obtained by the team of physicists who have run REX-

ISOLDE this year, the resources needed for this to be a CERN facility are 5 FTES and 120 
kCHF, based on the running time currently foreseen and the 10 MCHF real cost. 

 
5. After much discussion, the staff level of 5 FTEs was agreed (2 engineers whose main job 

this would be, plus 3 technicians who would be allocated to groups, with the REX job 
spread over many technicians). This level of 5 FTE would include the adaptation work 
needed on the supplies and controls to render REX completely compatible with the rest of 
the PS complex. The PS staff complement would have to be increased by these 5 posts 
which could be 6-year LD posts. These would presumably have to be financed from outside 
CERN. 

 
6. For budget, it was thought that the 120 kCHF presented by M. Lindroos was too little, and 

an increased figure of 170 kCHF was agreed. 
 
7. Some spare parts exist already, but will need completing. 
 

B.W. Allardyce 



 

 

REX-ISOLDE as a CERN Facility 
B.W.Allardyce, 26th October 2000 

(N.B. document shown to PSExecB then sent to K.Hubner who forwarded it to C.Détraz) 
Introduction 

Once REX has become operational, some time in 2001, it will need to be treated 
from then on as a CERN facility, just like ISOLDE itself.  This means CERN will be in 
charge of maintaining and operating all the equipment according to the agreed schedule.  
The REX equipment is an addition to the existing ISOLDE facility, and will thus 
represent an additional load on the Division.  Consequently, PS will need an annual 
exploitation budget and whatever additional manpower is needed to run REX, or 
alternatively these resources must be found by a reduction in some other activity.   It is 
assumed here that any upgrades to the REX equipment will be paid for by the 
Collaboration; but if this is not true, PS will also need the resources implied for any 
agreed upgrade.  Examples of such upgrades might be an increase in energy to 6 MeV/U, 
or the provision of an ECR as a charge breeder. 

 
This note is a first analysis of the resources that REX will require.  An attempt has 

been made to reduce these to an absolute minimum level.   The manpower needed for 
operation can only be evaluated properly once we see how delicate the equipment is, and 
whether or not it can safely be left in the hands of users, as is done for ISOLDE itself. 
 
Description of REX 

REX consists of the following elements: 
• a trap for singly-charged ions coming either from an off-line source (stable ions) or 

from one of the ISOLDE separators (radioactive ions) 
• an EBIS as a charge breeder, followed by charge selection stage 
• an RFQ as the first stage of acceleration 
• a linac composed of 7 single-gap resonators to bring the energy to 2.2 MeV/U 
• the beam transfer line between the various elements and up to the experimental 

apparatus 
 

This equipment is of a complexity and volume comparable to the heavy ion 
injector at the PS.  This latter consists of an ECR ion source, a charge selection section, 
an RFQ, an I-H linac, and a magnetic chicane, with a beam transfer line between the 
elements and up to the injection point into the Booster.    The volume of REX equipment 
is also comparable to what already exists as the ISOLDE facility (but omitting the 
manufacture of targets).  This consists of 2 front ends operated at 60 kV, the 2 separators, 
a laser ion source, and the complex of beamlines feeding the experiments; REX might be 
considered as representing roughly 50% of ISOLDE in terms of quantity of material. 
 

REX has power supplies, beam diagnostic devices, a vacuum system, and 
radiofrequency, and it is piloted by the control system.  In addition, REX contains 2 
superconducting magnets, a technology that does not exist inside PS Division, although it 
is widely used elsewhere in CERN; it would be sensible to arrange that these magnets be 
looked after by LHC Division, as for the vacuum system.   It is assumed that REX does 



 

 

not represent an additional load to the ST ventilation or cooling water services.  Routine 
maintenance work for REX will represent an additional load for PS in almost every 
group.  The extent of this extra effort may be estimated by comparing with the existing 
ISOLDE and with the heavy ion injector, as mentioned above.  

 
An adequate stock of spare parts is necessary before the Division can assume 

responsibility for the facility; certain items have been purchased, but we need to make 
sure these are adequate.  It is assumed that good documentation exists for all the REX 
equipment, but this must be verified. 
 

Because of the complexity of the equipment and the delicacy with which the 
correct conditions must be set up and retained during the run, it may be that the routine 
operation of REX requires more effort than ISOLDE.  At ISOLDE, the EIC sets up the 
separators and brings the beam to the merging switchyard, but it is the users who are 
responsible for taking the ion beam from the merging switchyard to their apparatus, and 
for running the separator during their shifts.  Each experiment is expected to provide 
several team members competent to operate in this way, having attended a training course 
provided by the ISOLDE team.  In the case of REX, this way of operating may develop 
in the longer term, but initially there will need to be 3 experts present for setting up the 
beam to the experiment (one each for the trap, the EBIS and the accelerator), and these 
people will need to be on call during the run.  The consequences of a more delicate 
operation for the PS MCR operating crew and the EIC’s cannot yet be fully evaluated. 
 
Resources needed 
Exploitation Budget 

The capital cost of REX is just over 7 MCHF.  For such modern, high-tech 
equipment, an annual exploitation budget of 5% is normal, corresponding to 350 kCHF.  
For comparison, the heavy ion injector corresponding to PPA code FIP (with other ion 
activities subtracted) spent 220 kCHF in 1999 and is budgeted for 275 kCHF in 2000.  As 
another comparison, the ISOLDE activity in PS is budgeted to spend 490 kCHF in 2000 
(not counting the additional 635 kCHF for target manufacture).   The request for REX of 
350 kCHF is therefore not an unreasonable one.  This budget should be mainly in PS 
Division, with some part in LHC for the vacuum and the superconducting magnets 
(including the cost of the supply of liquid helium).   
Manpower for maintenance 

It is assumed that REX runs for physics for 133 shifts per year, or one third of the 
expected (400 shifts) ISOLDE running time. The manpower needed to maintain REX (as 
distinct from its operation) can be evaluated by comparison with the effort devoted to the 
heavy ion injector.  The CERN staff effort for this activity can be identified through the 
PPA code FIP, if other ion activities are subtracted (such as the laser ion source LIS, ions 
for LHC, ions in the Booster, and ECR source developments). The amount is currently 
6.5 man-years per year in the groups BD, PO, PP, and RF (spread over 27 CERN staff).  
Note that no FIP activity is specifically noted for the CO and OP groups for operation of 
the heavy ion injector, but clearly these groups also participate.  Heavy ions are 
scheduled for typically 10 weeks per year, which is 50% more than the number of shifts 
assumed for REX.  Thus one might argue that the 6.5 man-years per year for the heavy 



 

 

ions should become 4 or 5 in the case of REX.  An alternative manpower estimate can be 
made for REX, taking ISOLDE itself as the comparison.  Currently the CERN staff 
manpower for ISOLDE in PS Division (excluding the effort devoted to target 
manufacture and testing) is 9 man-years per year, spread among 13 people.  The extra 
volume of equipment comprising REX has been estimated to be close to one half that of 
ISOLDE; thus between 4 and 5 man-years per year would be needed to look after the 
additional REX equipment, with some fraction of a man-year in practically every PS 
group. 
Manpower for operation 

The manpower needed to operate REX cannot be properly estimated until after 
the running-in period.  It is anticipated that 3 experts from the user community will need 
to be present during the running-in phase of REX, one each for the trap, the EBIS and the 
acceleration.  However, this degree of effort can hopefully be reduced in the future, and 
we expect users to become involved just as they are for ISOLDE itself.  It should be 
anticipated that REX will be similar to ISOLDE in that the users will be responsible for 
setting the conditions they require in REX, and for making changes during the run such 
as energy, choice of ion, intensity, etc.  In fact, because REX has its own off-line ion 
source which can produce a beam in REX independently of ISOLDE, a great deal of 
setting up could be accomplished off-line by the users.  The most delicate part of REX 
will probably be the EBIS charge breeder where correct conditions have to be established 
and kept during the run.   The consequences for the MCR operation crew, and the impact 
on the 4 EIC’s can only be evaluated once the running-in phase has been accomplished.   
But in view of the delicacy of the REX equipment, it could well be that the operating 
team in PS will need to be reinforced by at least one engineer, possibly more. 
 
Summary 

Having analysed the resources required by REX, the conclusion is that we need: 
• an exploitation budget of 350 kCHF per year in PS Division (with some part going to 

LHC Division) 
• an additional 5 CERN staff posts in PS Division, being 4 for maintenance work and 1 

for operation, or the equivalent by a reduction of some other activity  
 

In addition the following will be needed: 
• an agreement with LHC Division concerning the vacuum and the superconducting 

magnets 
• an adequate stock of spare parts for REX 
• good documentation of the whole system 
 
 



Mats Lindroos

REX-ISOLDE

Mats Lindroos
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Outline
• Present status of REX

– Machine
– Budget
– Staff
– Spare parts
– Control system

• Future plans
– Up-grade accelerator
– Up-grade low energy part
– Staff needs
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REX today
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REX
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Operation
• REX is operational and has produced the 

first physics results
• 120 shifts (8 hours) of physics planned in 

2002
– 960 hours (40 days)

• 120 shifts of stable beam
– Setting-up with new isotopes in 1-2 days

• REX is operated by the existing REX staff
– See later transparency
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Performance
• All light ISOLDE isotopes available

– Li, Na
• REX-trap can deliver 106 ions/pulse at 50 

Hz
– 5 107 ions per second

• Charge breeding tested up to Cs
– 133Cs in 33+ in 160 ms

• REX-ISOLDE is a world unique facility:
– Ultra pure charge bred beams of “all” available 

ISOLDE isotopes (>600 isotopes)
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Ultra pure beams
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Budget
• Total investment (excluding 

manpower):
– Approx. 10 MCHF
– Total investment in experiments in the 

ISOLDE hall 43 MCHF (+12 MCHF for 
beam lines and separators)

• Running cost 2002:
– 120 kchf exploitation budget from the 

ISOLDE collaboration
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Present staff
• 4 physicists + 1 Phd student (machine only)

– Friedhelm Ames: Coordinator for REX and responsible 
for REX-trap, LMU Munchen

– Thomas Sieber: Responsible for the accelerator, 50% 
LMU Munchen +50% ISOLDE collaboration (65 kchf)

– Joakim Cederkall: Responsible for control system, MPI-
Heidelberg

– Bernard Wolf: REX-EBIS, EU grant coordinated by 
Mainz university

– Stephan Emhofer: Phd student, LMU Munchen
• Student and visitors contribute
• Technicians (in the past):

– Occasional support from LMU Munchen
– 10% “of” Johannes Broere, Jacques Pier-Amory, Rene 

Gapihan
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Spare parts
• Spare parts for “unique equipment”

– Components machined for cavities (RFQ rods, drift 
tubes,…)

– 1 lens power supply (220 A)
– 2 spare cathodes for EBIS electron gun
– RF tubes
– RF control modules
– 1 spare RF pre-amp
– Spare low levels RF units
– Spare high-voltage transformer
– Vacuum spares ordered
– MCP spares



Mats Lindroos

Controls
• ISOLDE PC based control system 

installed and operational 
– “…on the advice of the PS division…”

• 3 Windows NT FEC (DSC)
• 1 VME DSC
• Windows 2000 consoles
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Instrumentation
• 10 “standard” instrumentation boxes 

– Faraday cup
– Channel plate with phosphorous screen 

and digital camera
• Not triggered on beam!
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Future energy up-
grades

• 2002-2003 shutdown:
– Additional 9 gap IH structure will be added to 

reach 3.1 MeV/u for A/Q<4.1
– Trap up-grade

• 2003-2004 shutdown if grant from BMPF 
given:
– Two 7 gap resonators to be replaced with “IH 

like” structures to reach 4.3 MeV/u
– New bending magnet before experiments 

required
• All up-grades in existing hall
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Future up-grades
• REX-TRAP

– “Rotating wall” to increase space charge 
limit (x100)

– ISOLDE RFQ cooler to improve trapping 
efficiency
• Important losses at injection today

• REX-EBIS
– Increased electron current and electron 

density to shorten breeding time for 
heavy elements
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Future staff needs
• Estimate from Friedhelm Ames

– 1 engineer for low energy part
– 1 engineer for accelerator
– 2 FTE technicians

• RF
• Control
• Vacuum
• Power supplies
• General mechanics
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REX-ISOLDE
• REX-ISOLDE is a word unique facility 

– ISAC-2,MAFF, SPIRAL-2: 2007-2008
• Fascinating technical developments still to 

be undertaken
• At present there is no credible plan for 

the future staffing at REX-ISOLDE
• The ISOLDE collaboration is committed to 

REX-ISOLDE but lacks the budget to 
support both staff and exploitation costs
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MoU and CD
• MoU: 2.7: When REX-ISOLDE 

becomes operational, an agreement 
will be made between CERN and the 
Collaboration to integrate it into 
normal operation.

• CD at INTC: “…the scientific case will 
decide if REX-ISOLDE should be 
included on the councils list of CERN 
supported facilities…”
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