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GTS-LHC 14.5 GHz Electron Cyclotron Resonance lon Source at CERN LINAC3

The GTS-LHC ECR ion source at CERN
LINACS3 provides different heavy ion beams
for the LHC as well as the PS and SPS
fixed target experiments.
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Building on first experience with state-of-
the-art model-based adaptive stabilisation
algorithms, this contribution presents the
results obtained at the LINAC3 ion source
after introducing a hierarchical control
architecture to better deal with the different
response times after control parameter

Taillor-made algorithms were necessary to limit
exploration during periods of change of the overall
system. The most promising architecture relies
however on determining settling times dynamically,
which then significantly simplifies the control
architecture. It was only tested in August 2025.

Changes to the gas injection system only
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changes. .
The remaining challenges and steps towards full
operational deployment will be summarised.
Ingredients: autonomous LINAC3 Source Control
e - Main challenge 1st improvement: Hierarchical Controller
e e Effects of solenoids and bias disc mostly GeOFF allows to build arbitrarily complex control architectures with
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" . loops.

sonce M stabilize after several minutes = waiting time In December 2024 another test series for automating LINACS3 source
I to be applied before evaluating the objective. control took place for testing a nested setup which led to improved
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Integ ration in control SyStem was non-trivial, but not a showstopper (use historical data, adaptive
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. Optimization task implemented as “environment” iImplementation: 2 optimization tasks running for inner loop (fast actors).
within CERN Generic optimisation framework in parallel and independently with same
(GeOFF) [1] objective function. Sub-optimal [2]. | ousrcomn Guston
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voltage of bias disc, microwave power, oxygen gas (UTC) | |
injection regulation voltage Hierarchical controller: only 2 fast actors and

gas injection acquisition shown for clarity.

Most promising architecture for autonomous LINAC3 source control

The test series in August 2025 was to address shortcomings in previous
tests: optimize inter-pulse reproducibility while maximizing intensity,
Improving pulse baseline correction taking slope into account, stopping
sending corrections after reaching threshold to avoid unnecessary
extrapolation and dynamically revealing settling times. o 1200 1
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serves as a proxy observable to determine settling times of the source 1150 1000 —— olencldiy
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