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ABSTRACT

As part of the LHC injector Upgrade (LIU), the CERN SPS is now equipped with a new Beam Dumping System (SBDS) designed to cope with the high power beams fore-seen for the High Luminosity LHC (HL-LHC)
era. Before reaching the dump, the proton beam (from 26 to 450 GeV) is vertically kicked and then diluted passing through a series of horizontal and vertical bumps. This prevents the dump damage, by reducing
the power density per surface unit. The quality of each dump event must be recorded and verified and all parameters of the SBDS are logged and analysed from the so-called Post-Mortem dataset. An essential
part of the verification is performed by a beam imaging system based on a Chromox screen imaged on a digital camera. The desired availability level of 100% (to protect the dump) and the harsh radiation
environment made the design extremely challenging. For example, it implied the need for a 17 m long optical line made of high-quality optical elements, a special camera shielding (to minimise single event
upsets) and a generally careful design accounting for maintenance aspects, mainly related to expected high activation levels. After giving an overview of the whole imaging system design with details on the
chosen layout and hardware, this paper will discuss the DAQ and SW architecture, including the automatic, on-line, image selection for validating every dump event. This will be complemented with experimental
results demonstrating the performance and reliability achieved so far.
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CONCLUSION

The new SPS Beam Dump System (SBDS) was equipped with a dedicated beam imaging system, designed to monitor and qualify every single beam dump event. The instrument is based on a fixed scintillating
screen in front of the dump and a digital camera as detector. The harsh radiation environment required a challenging design with the integration of a 17 m long optical line composed of 5 high quality mirrors
(flatness of A/5). The light is thus transported from the dump to a radiation shielded bunker protecting the digital camera from radiation. This monitor is a fundamental device to continuously assess the beam
extraction and dump quality as well as the health of the whole system. A new on-line image selection process was deployed to ensure the published image for Post-Mortem analysis is not saturated. The
software also includes automatic rebooting from internal hardware and a communication status watchdog, thus minimizing downtime. This watchdog is also part of the global interlock system, ensuring that
no injection occurs if the monitoring is off. The commissioning of the SPS beam dumping system was performed from day one with the full availability of this new beam imaging instrumentation. It was then
extensively used to evaluate dump kicker and diluter performance. An operational GUI is available in the control room with data showing the dilution of the beam on the dump, and work is ongoing to extract
this information with machine learning methodologies to assess, together with direct kicker monitoring, the occurrence of failures.



