Beams production optimisation on ECR4/4M ion sources
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1- Oven polarization on “2°Ph3!*

After technical adaptation on High Voltage (HV) cabinet, the oven
polarization was used for 2°°Pb31* production in march 2025 on

Injector 1-ECRA4.
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2- Beam transport on Injector 1
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To better compensate for the space charge and improve transport in the accelerator tube at the output of the
HV platform, a new Quadrupole has been installed at the end of 2024 on the ion source extraction line on
Injector 1. It allow a better vertical focalization on collimator before the acceleration column.
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 Charge state distribution moved to higher charge state
1 Beam transport improve up to the Faraday Cup (FC)
d Lower consumption

After 20 days of production, measurements confirmed that oven

polarization increases the global efficiency of the injector.
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d 2024: Simulation,
Tests with Ar beam

d 2025: gain >30% measured for all
beams (%%°Pb, 3°Ar, 70Zn, °C and
2ONe).

Installation and

3- Optical Emission Spectroscopy

[OES)

The OES has been installed on the first

magnet of Injector 1-ECR4, which s
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Conclusions

Over the past two years, numerous optimisations have been carried out to improve the reliability and stability of the cyclotron injector sources, as well as to
optimise the beams. Results from 2025 demonstrate the improvements in beam quality and performance control that have been achieved. These
Improvements will benefit physic experiments and the SPIRAL1 ISOL facility, enabling 1.5kW for a large number of primary beams. Additionally, fewer full-time
equivalents will be required for standard ion source operation. This will allow lon source experts to dedicate more time to R&D and new projects while
facilitating the parallel operation of several ECR Ion sources.

Other optimisations are underway: O, cleaning processes and new oven (high and low temperature)...



