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ÅNo major issue blocking operation  for more than a week during Run3

ÅTechnical problems during target changes delayed operation (improved along the run)

Å Target coupling issues (improvement on compressed distribution, new compressed air 

actuator interlock logicé)

Å Faraday cage doors closure 

ÅBTY.QFO322 water leak issue end of 2025 (operation of HRS in degraded mode with no 

water cooling for the magnet coil) for the experiment IS768 (reduced intensityé.). 

ÅRecurring target and line heating trips (see Simonôs talk)

Main issues in the previous year(s)
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ÅNo major issue blocking operation  for more than a week during Run3

ÅTechnical problems during target changes delayed operation (improved along the run)

Å Target coupling issues (improvement on compressed distribution, new compressed air 

actuator interlock logicé)

Å Faraday cage doors closure 

ÅBTY.QFO322 water leak issue end of 2025 (operation of HRS in degraded mode with no 

water cooling for the magnet coil) for the experiment IS768 (reduced intensityé.). 

ÅRecurring target and line heating trips (see Simonôs talk)

ÅRobot interference with cables in 2025, few days 
of physics losté

ÅLoss of chilled water resulted in loss of AC -> end of 
laser-based experiment IS728



Frontends and infrastructure work during LS3
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ÅChange re-alignment of electrodes

ÅPreventive replacement of 2 Turbo-pumps and VAT valves. vacuum gauge

ÅInsulator changes for the coupling table (Peek / epoxy)

ÅRepair of YHRS.QP30!

ÅChange of line heating connector (facilitated coupling)

ÅFrontend alignment check (after new survey line implementation with separators)

ÅVisual inspection of Frontend inner part (cleaning of main insulator as needed)

ÅImprovement of the Faraday cages closing

ÅExtensive maintenance of robot systems and infrastructure (HRS shelves)

ÅReplacement of compressed air actuators for the shutter and coupling table (new 
design)

ÅFinalization of target water-cooling controls upgrade



LS3: Primary Areas Ventilation Upgrade
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Motivation:   FIRIA study initiated by CERN HSE unit (Fire-Induced Radiological 

Integrated Assessment) with ISOLDE target area as one study case. Memorandum 

issued with list of recommendations.

New infrastructure for primary areas HVAC system (fire safety and charcoal filters 

implementation). 

Preparatory work (services relocation, building extensioné) anticipated before the LS



LS3: Primary Areas Ventilation Upgrade
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Phase 1 (YETS) and 2 (parallel to operation)
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Phase 1 (YETS) and 2 (parallel to operation)

Phase 3  (ongoing ï started in December 2025)
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Benefits of primary areas ventilation upgrade
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ÅImproved fire safety : 

Å Implementation of fire dampers for the primary areas (contaminated equipment)

Å HVAC removed from the experimental hall

Å Foresee a possible upgrade to address all HSE requirements (horizon LS4)

ÅReduce the radiological impact of ISOLDE operation on CERN reference group

Å Higher stack with increased air velocity

Å Charcoal filter to mitigate releases of radioactive volatile species
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ÅImproved fire safety : 

Å Implementation of fire dampers for the primary areas (contaminated equipment)

Å HVAC removed from the experimental hall

Å Foresee a possible upgrade to address all HSE requirements (horizon LS4)

ÅReduce the radiological impact of ISOLDE operation on CERN reference group

Å Higher stack with increased air velocity

Å Charcoal filter to mitigate releases of radioactive volatile species

Å Improved maintainability  (very limited space in current infrastructure)

Å Reduction of the cool-down time required after actinide targets operation (scheduling flexibility and 

improved availability). Positive for possible re-use of targets.



LS3: IBDRS project
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Soil radiation RP controls

Top view ï 08.12.2025 ï ISOLDE LS3 start-up Top view ï 21.12.2025

Worsite phase 1 according to planning ï Many thanks! : EN-HE, HSE-RP, SCE-PPM, SY-STI, BE-GM  Contractors: MARTI, GDES

Soil corings SCEInfrastructure Monitoring
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ÅPhase 2 (June 2026) : 

Å Instruction of buildings permits: completed (CH+FR) - no technical stopping point

ÅFormal derogation of the 1965 Convention by the Swiss Federal Council and the French 

Governement : in progress* (expected during Q1 2026).

*Acknowledgements - Many thanks! : SCE-PPM, SCE-TOD, SO-LS, SR-SE, SY-STI
References: Fabiola Gianotti DG/2025-086 and ñ18e réunion de la Structure de Concertation Permanente (SCP)ò (Indico 1600594)

non aedificandi 

area

LS3: IBDRS project 
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https://indico.cern.ch/event/1600594/
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Hiradmat radioactive iron blocs recycling

Phase 3: Massive iron shielding (296 m3) around dumps needed

LS3: IBDRS project

Å Radioactive iron blocks and non radioactive obsolete shielding recycling are made possible thanks to the 

commitment of BE-EA, EN-HE, HSE-RP, SY-STI 

Å 70m2 radioactive storage space in B.183 made available thanks to BE -EA and SC E-SSE
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LS3: IBDRS project

ÅImproved reliability: actively cooled beam dumps that  can be replaced if failing

ÅOperational flexibility: Safely absorb the maximum beam power (energy and intensity)

ÅImproved radiation protection: optimized shielding

ÅOperability: Access to separator zones and buried infrastructure

ÅEvolvability: design compatible with development of Frontends design 

ÅSustainability: facilitated future decommissioning of the facility
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LS3: BTY line 2.0 GeV upgrade

Å BTY line not upgraded during LS2.  Maximum energy to ISOLDE  1.4/1.7 GeV (GPS).

Å Beam optics study with geometrical modifications of the line and replacement/addition of magnets

Å Additional budget allocation (MTP25) for new magnets and power converters (part out of CONS scope)
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LS3: BTY line 2.0 GeV upgrade

Å BTY line not upgraded during LS2.  Maximum energy to ISOLDE  1.4/1.7 GeV (GPS).

Å Beam optics study with geometrical modifications of the line and replacement/addition of magnets

Å Additional budget allocation (MTP25) for new magnets and power converters (part out of CONS scope)

Å Refurbishment of magnets (independent from 2 GeV upgrade) started. Magnets removed during the 

YETS
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LS3: BTY line 2.0 GeV upgrade

ÅIncreased physics performances: validated by FLUKA calculations and experiments 

performed at 1.7 GeV (maximum possible energy of the GPS target station)

1.4-GeV to 2-GeV increases:
Å fragmentation products x2 to x5.
Åexotic spallation products >x6.
Åheavier nuclei x2 to x5.
Åminor increase for fission fragments.
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LS3: BTY line 2.0 GeV upgrade

ÅIncreased physics performances: validated by FLUKA calculations and experiments 

performed at 1.7 GeV (maximum possible energy of the GPS target station)

ÅOperational flexibility: PPM operation (1.4 GeV ï 2.0 GeV, focusingé). GPS/HRS 
parallel operation. MEDICIS targets irradiation in parallel to ISOLDE operation.

ÅSustainability: energy recovery (solid steel yoke magnets replaced by laminated ones)

1.4-GeV to 2-GeV increases:
Å fragmentation products x2 to x5.
Åexotic spallation products >x6.
Åheavier nuclei x2 to x5.
Åminor increase for fission fragments.

2025: 1.7 GeV runs (GPS)
IS690 - 11Be ï HIE-ISOLDE (SEC), verified yield 

increase by a factor >2 compared to 1.4 GeV

IS764 - 8Li ï VITO  25% increase



LS3: RILIS
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ÅMost demanded method of ionization by ISOLDE

ÅRILIS laser lab houses 7 tunable and 5 high-power pump lasers

ÅBUT space has not increased drastically since 1999!

ÅCapacity limit reached in 2012 after introduction of Ti:Sa lasers 

ÅLittle space to work (safety) and exposure to radiations

ÅLimitations due to the infrastructure (floor vibrations, temp. stability)
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ÅMost demanded method of ionization by ISOLDE

ÅRILIS laser lab houses 7 tunable and 5 high-power pump lasers

ÅBUT space has not increased drastically since 1999!

ÅCapacity limit reached in 2012 after introduction of Ti:Sa lasers 

ÅLittle space to work (safety) and exposure to radiations

ÅLimitations due to the infrastructure (floor vibrations, temp. stability)

Challenges:

ÅLocation cannot change Ą closeness to separators needs to be 

maintained

ÅExtremely crowded space (REXBIS, ISCOOL HT cage, GLM/GHMé.)

RILIS upgrade:

Å Proposal to increase of the laboratory space. Detailed integration study

Å IRP Due Diligence completed and signed. Moving into Design Study 

phase for approval by all impacted groups.

Å Challenging timeline: commissioning and ready for delivery of ion 

beams by May 2028. 



LS3: RILIS
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ÅImproved availability: possibility to run more experiments with RILIS laser ionization 
and anticipate laser systems preparation in parallel to operation

ÅImproved performances: temperature stability, vibration reductioné.. 

ÅImproved laser safety: separated launch areas for the two Frontends

ÅImproved radiation protection: optimized shielding

ÅImproved ergonomic: adequate space around laser tables



LS3: RILIS vs. ISCOOL 

ÅRILIS expansion requires space
on ISCOOL HV cage footprint

ÅOnly possible solution: move
HV cage on top of RILIS cabin

22

HV Cage

HT tube 

through 

RILIS cabin

Primary 

hardware



LS3: RILIS vs. ISCOOL 
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Boris tube 

through 

RILIS cabin

Insulators

ÅRILIS expansion requires space
on ISCOOL HV cage footprint

ÅOnly possible solution: move
HV cage on top of RILIS cabin

ÅHV connection throughĂBorisñ 
tube based on IBDRS design

ÅBenefit: more rack space, room
for ISCOOL improvements



ISCOOL ï User feedback during Run3  
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- Since  2014 , efficiency  has  consistently  improved  from  30 %  to  up  to  80 % , but  temporal  widths  also  

increased  from  a reported  500 ns to  more  than  2us

- From  a molecular  spectroscopy  experiment  it  was  deduced,  that  only  50 %  of  the  ion  beam  was  cooled  to  

room  temperature  

- The way  how  the  readout  of  the  HT  platform  potential  using  EP-UIS  hardware  is done  may  need  to  be 

revised  as for  some  experiments  significantly  more  noise  was  observed  than  through  others

- The temporal  width  of  the  bunches  is too  long  for  certain  users  to  efficiently  recapture  the  bunches  in  

their  experiments

- It  was  observed  that,  when  switching  between  LIST  and  PI - LIST  modes , frequent  retuning  of  the  

downstream  beamlines  after  ISCOOL  were  necessary,  even  though  the  emittance  of  the  delivered  bunches  

from  the  device  should  be independent  from  the  ion  source  mode

- The observed  performance  for  low  atomic  masses,  especially  on  Li  and  Be  was  poor , attributed  to  

inefficient  trapping , as well  as charge  exchange  and  molecular  formation  due  to  buffer  gas  impurities

- During  high -sensitivity  measurements,  i.e. with  extremely  low  rates  and  single - ion  detection,  it  was  observed  

that  ISCOOL  serves  as  a  constant  source  of  ions  (in  a low  particles  per  second  rate)  with  a memory  of  

previously  transmitted  beam . The mechanism  behind  this  is not  understood  but  likely  poses  no  issue  to  user  

experiments . 



LS3: ISCOOL ï Improvement plans
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ÅRF system improvements for 
low-mass region

ÅRefurbished gas system

ÅDedicated ToF Detectors 

ÅOffline 2 lab R&D

RC6 beam diagnostics box

OL2 gas system

New RF drivers (U. Manchester / U. Edinburgh)



A new mass separator for ISOLDE

26

PUMA annex 
frame

Quadrupole bender Paul trap

Isobar separator 
(MR -ToF MS)

Quadrupole 
doublets Quadrupole doublets

2m

30keV RIBs 
from ISOLDE

Ion Source

Diagnostics

Diagnostics

PUMA main 
frame

Pulsed drift tube

BenderKicker

Diagnostics

Diagnostics

Hand -over Point

PUMA@RC6 Project 

ÅIsobaric separation with resolving powers M/ $M > 100,000 in only a few 
milliseconds
ÅUltra -high vacuum with < 10-10 mbar at hand -over-point
ÅHigher throughput predicted as compared to other multi -reflection 

separators
ÅBeam identification studies for target and ion source developments
ÅCollection  of samples benefiting from high flux and high separation powers
ÅTemporary experiments requiring < 10-10 mbar vacuum
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LS3: Beam gates
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ÅTotal of five electrostatic plates
control the passing of RIBs from the
sep. frontends
ÅControl system and deployed  

hardware in LS2 did not work

Data from first ISOLDE experiment after LS2 in 

2021 using beamgates in external triggering mode



LS3: Beam gates
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ÅTotal of five electrostatic plates
control the passing of RIBs from the
sep. frontends
ÅControl system and deployed  

hardware in LS2 did not work
ÅA new system was developed with 

an interim solution
ÅAim: To understand the workings 

of the old system while slowly 
introducing a new one
ÅEnsure minimal disruption to 

ongoing experiments



LS3: Beam switching
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ÅBoth GPS & HRS beams delivered through
single central beamline
ÅParallel operation proposal : pulse-by-

pulse switching of electrostatic ion optics
using solid -state switches
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ÅBoth GPS & HRS beams delivered through
single central beamline
ÅParallel operation proposal : pulse-by-

pulse switching of electrostatic ion optics
using solid -state switches
ÅPossible scenario: fast-released short -

lived isotopes in parallel to slow-released
long-lived isotopes
ÅCould yield about 1 day per week of
◙ƒǌǌȩˉȩɴɣƒɋ Ʒǟƒɝ◦(about 120 shifts per 
year)


