WP2: Low Level RF controls 10.01.2025
PP 2\ DEsY, Hzs, CNRS
W Convener & deputy: Holger Schlarb (DESY) & Julien Branlard (DESY)

Main contacts with other partners: Axel Neumann (HZB), Christophe Joly (CNRS)

Task 2.1: Coordination of R&D on LLRF - M1-M48

Task 2.2: Efficient field control for high loaded-quality factor cavities — M1-M48
Task 2.3: Vibration analysis and detuning control of cavities — M1-M36

Task 2.4: Integrated LLRF control using Ferro-Electric Fast Reactive Tuners— M13-M48

Task 2.5: Energy efficient supervisory control and fault diagnosis— M1-M48
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Task 2.1: Coordination of R&D on LLRF - M1-M48
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Task 2.1: Coordination of R&D on LLRF - M1-M48

Opened position to support R&D activities including iSAS
=» candidate found, position about to be finalized
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Task 2.2: Efficient field control for high loaded-quality factor cavities — M1-M48
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Task 2.2: Efficient field control for high loaded-quality factor cavities — M1-M48

This month, installation of the Q-tuner (waveguide Qext adjustment) at our tests stand
=» high power with LLRF tests planned for end of Jan. 2025
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Task 2.3: Vibration analysis and detuning control of cavities — M1-M36
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Task 2.3: Vibration analysis and detuning control of cavities — M1-M36

1. Looking into an approach using a real-time power PC (simulation + feasibility study)
2. Setting up real CW data acquisition (i.e. guaranteeing phase continuous data buffers)
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Task 2.4: Integrated LLRF control using Ferro-Electric Fast Reactive Tuners—

M13-M438

—

no new
results
since
report
in July
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Task 2.5: Energy efficient supervisory control and fault diagnosis— M1-M48
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Task 2.5: Energy efficient supervisory control and fault diagnosis— M1-M48

1. ML-based fault detection developed in FPGA
2. Deployed at XFEL last week = gathering experience in next 6 months
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WP2 - LLRF: points of attention
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WP2 — LLRF: plans to achieve milestones & deliverables

—> Deliverables and Milestones are still fine and in reach

- To support the WP2 program additional position will be open:[l) at DESY "'Q4/24] 2) HZB done

Candidate found, next: contract signature

WP2 Low Level RF Controls
2.1 Coordination of R&D on LLRF
22 Efficient field control for high loaded-quality factor cavities M
2.3 Vibration analysis and detuning control of cavities M| D
2.4  Integrated LLRF control using Ferro-Electric Fast Reactive Tuners M|
2.5 Energy efficient supervisory control and fault diagnosis M D M
D2.1 [ML based MC ReporLt on microphonics study & ML-based mitigation 2 |DESY| R PU | 36
D2.2 [SSA Report on mterface study of LLRF with SSA 2 |DESY| R PU | 36
D2.3 [LLRF control |Report on LLRF RF control studies 2 |DESY| R PU | 48
D2.4 |[FRT based MC |Report on integration of FE-FRT in LLRF 2 | HZB | R PU | 48
D2.5 [Anomaly det.  |Report on anomaly detection & LLRF optimization 2 |DESY| R PU | 48
M2.1 |Demonstration of energy-etficient SSA operation WP2 30 |Test report/publication
M2.2 |Demonstration of detuning control techniques WP2 33 |Test report/publication
M2.3 |Demonstration of RF control for CW/LP ops WP2 36 |Test report/publication
M2.4 |Demonstration of ML, and anomaly detection WP2 42 |Test report/publication
M2.5 |Demonstration of FE-FRT Microphonics compensation| WP2 45 |Test report/publication
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WP2 - LLRF: budget plans

EU- Matching | Matching | Total
budget [personnel | materials | budget
WP WP Subject CNRSJCERN | ESS | DESY)] VUB | CEA | HZB | INFN | UKRI UL | EPFL kEUR kEUR kEUR kEUR
Technology Areas
WP.1 Ferro-Electric Fast Reactive Tuners 989 3 7840 277.8 20511
WP.2 Low-Level RF Controls 498,9 612,0 204,0 1314,9
WP.3 Nb3Sn-on-Cu films for 4.2-K cavity operation /14 616,00 232, 1/19,4
WP.4 HOM Dampers & Fundarmental Power Couplers 572,2 620,0 296,0 1488,2
TOTAL FOR iSAS Technology R&D 2931,8 2632 1009,8 6573,6

—> No deviations
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