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3. Background
• The CERN PS Booster (PSB) has been upgraded during

a Long Shut-down in 2020 to provide beam of higher
energy and intensity for LHC. PSB upgrade opens new
opportunities for ISOLDE as it delivers protons as well to
GPS and HRS ISOLDE target stations (like other facilities).

• At ISOLDE about 85% of the protons are absorbed by the
beam dumps.

• The actual beam dumps don’t permit to fully benefit from the
new PS Booster parameters (thermal and mechanical
stress)

• The actual beam dumps are made of iron blocks (without
active cooling) shielded by concrete blocks.

7. Dismantling of old dumps
• An accurate study was performed to optimize

the dismantling due to management of the
radiological risk.

8. The FLEXI concept
• Around 7000m3 of soil needs to be removed for the

dump replacement. It’s a unique opportunity to upgrade
the target area for a medium and long-term development

• Increase space by adding a new building on top of the
target area (FLEXI building).

• Main advantages of the FLEX building: rationalization of
equipment location to improve safety and facilitate
maintenance (Vacuum pumps, radioactive gas storage,
handling of vertical modules with a crane, possibility to
develop an Automatic Guided Vehicle (AGV) for the
Frontend handling, etc.)

• The building will be covered under ~4m of soil used as
shielding.

10. Phasing 1 & 2
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1. Introduction
• ISOLDE at CERN has been continuously upgraded

since 1967 to produce radioactive ion beams and
radio-isotopes for physics and medicine.

• In 1991 ISOLDE was moved to its current location and
connected to the PS Booster (pulsed proton beam).

1967, the first test of the Isotope 
On-Line Separator (ISOLDE) 
installation at the 600 MeV CERN 
Synchro Cyclotron.
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4. Justification
• Actual beam dump shows signs of corrosion and

humidity. Thermocouples have been added in 2023 to
allow for the online temperature measurements and
adjust simulations.

• The energy deposition heating was calculated in
Ansys for various proton beam energy and intensity:
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5. New dump design choice
• Future water-cooled beam dump  similar to PS Booster dump (air cooled)*
• Graphite + CuCr1Zr absorber
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9. Shielding optimization
• FLUKA simulation have been performed to to cope with the new

PS Booster beam parameters and preserve the FLEXI building from
material and air activation.

Phase 1 (2026) target area is not 
modified

Phase 2: Target area modification

New FLEXI building
New beam dumps

6. Challenges
• Actual dumps are buried below 10

meters of soil (partially
radioactive).

• Dose rate at contact is around
300mSv/h.

• Not compatible with remote
handling

• Need to remove 7000 m3 of to reach
the beam dump shielding (1500m3
radioactive)
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* Design and operation of the air-cooled beam dump
for the extraction line of CERN’s proton synchrotron
booster, Phys. Rev. Accel. Beams 23, 063001 –
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