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ISOLDE 2 GeV options

• 2 GeV beams for ISOLDE are technically feasible with at least the
same intensity as in run 2

• Baseline upgrade1:
Replace 4 large dipoles with new design and replace certain
quadrupole power converters

• Alternative:
Keep present dipoles and rework geometry of the lines - should
work at least for the vertical step upstream the wall

1BTY line @ 2 GeV by D.Voulot et al., 2013,
https://edms.cern.ch/document/1357395/1
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Upgrade baseline



Limitations for 2 GeV

• Increase of beam rigidity by 30%
• 2 dipoles to make the vertical step and 2 dipoles to separate
horizontally GPS and HRS targets

• 8 quadrupoles exceed power converter limits
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Dipoles

• Present dipoles can’t be powered with higher current -
limitations in saturation, cooling, field homogeneity

• Each dipole and each power converter ≈ 500 kCHF + space
• Replace dipoles with new design matching existing power
converters

• New magnets will likely have larger envelope→ have to make
space in beam line
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Quadrupoles
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Power converters

• 5 quads exceed the limit and 3 with less than 10% margin
• New converters for 7 quadrupoles needed, 1 can be reassigned,
spares available

• Pulsing the quadrupoles at 2 GeV would keep the power
consumption at the same level as DC at 1.4 GeV
Additional space required
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Beam stopper and instrumentation

• Beam stopper BTY.STP103 will be replaced during a YETS before
LS3 (CONS)

• Lines are reasonably well instrumented with beam position and
loss monitors, current transformers and profile monitors

• Upgrades unlikely needed for 2 GeV, consolidation need might
come up
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Cost estimate

• Drivers are magnets and power converters with total of 3 MCHF
• Supports, transport, civil engineering and integration studies
remain to be estimated

# Cost in MCHF
dipoles + chambers 4 1.86
converters 7 1.12
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Upgrade alternative



Line geometry
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BTY line upstream

• With present dipoles line angle has to reduce from 11 to 8.5 deg
• If symmetrically placed, both dipoles need to be shifted by 2.4 m
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BTY line target area
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Expected beam parameters from
Linac4



Linac4 LBE run, B. Mikulec

• Beam current [mA] measured in the LBE line just before PSB
entrance (Nov. 2019)

• Can expect ≈ 23 mA (unchopped beam current) at PSB entrance
with current source for the post-LS2 restart
→ should be able to provide max. 4.8E13 p per pulse2 to ISOLDE
post-LS2 - more than pre-LS2

24 rings including 10% overall loss margin
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Linac4 current in the next years 1/2, A. Lombardi

Goal is 45 mA in 2023

Determine maximum current that we can deliver to
the RFQ with the present design – including stability
and availability

06/2019

Study the geometry of J-parc and SNS where cur-
rent in excess of 60mA are routinely obtained (their
RFQ has comparable acceptance) and make some
experiment in this direction at the test stand

12/2019

Test a different geometry à la J-parc (and review re-
sults )

12/2020
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Linac4 current in the next years 2/2, A. Lombardi

Implement/optimise new geometry (extraction +
LEBT)

06/2021

Measurement and optimization of the new geome-
try at the test stand

06/2022

Beam formation studies to gain informations and
better simulate the transition plasma to beam

06/2022

Long term test at the test stand and decision to in-
stall in LINAC4

10/2022
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Conclusions

• Transferring 2 GeV beams from PSB to ISOLDE facility is feasible
- beam intensities expected to increase wrt run 2

• Baseline option with replacing dipoles and certain quadrupole
converters at cost of about 3 MCHF (not including integration,
supports, transport)

• Alternative of (partially) keeping dipoles and re-working the line
geometry - severe integration studies needed

• Need statement from ATS sector management if and when
studies should commence - being discussed in IEFC with input
of groups involved
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