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Machine parameters:
• length: 80 m,
• accelerated ion: H-,
• RF Frequency: 352.2 MHz,
• output energy: 160 MeV,
• avg. beam current: 25 mA (nominal 40 mA),
• pulse length: 600 μs,
• basic period: 1.2 s
• field regulatation: <1% amplitude, <1° phase

Heterogeneous system:
• Multiple line/cavity types and configurations,

LLRF:
• VME single board computer,
• Payload cards: FPGAs, ADCs and DACs
• Low level SW: C++ and FESA,
• Automation: Python + Java + Inspector
• High level: Java GUIs + Inspector

After the physical completion of CERN Linac4, a three-year testing phase ensued, 

during which multiple enhancements were implemented. These improvements 

included the integration of LQG and AFF (with improved timing), along with 

additional state monitoring features such as phase, voltage, and power. Moreover, 

measures for breakdown protection were introduced to ensure the safety and 

automated conditioning of the RFQ.

Upon connecting to the PSB in 2021-2022, further challenges linked to intensive 

machine operation were identified and successfully resolved. These challenges 

encompassed control adjustments for the chopper lines, both in software and 

monitoring hardware, as well as the utilization of AFF under real-world beam 

conditions. The pulse flatness was significantly enhanced by leveraging voltage 

signals from all double-cavity lines, rendering ad-hoc solutions like sag correction 

obsolete.

Over the past year, our focus has centered on augmenting the machine's reliability 

and automation. Longitudinal painting, previously in a testing stage, now boasts an 

operational interface, and preparations for its operational deployment are 

underway. Throughout the past six years of operation, we have systematically 

addressed and resolved issues, leaving only a limited number of expected 

improvements at this time.
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Beam phase before and after LQG & AFF
RF Sequencer logbook message

Field flatness with AFF Power consumption with AFF

Tuner error signal

Breakdown Protection & Recovery GUI

Measurement drift due to a failing attenuator

Number of CDU trips in corresponding weeks Beam phase during Longitudinal Painting tests

Designed Longitudinal Painting schema Linac4 availability 
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