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Highest energy proton beam delivered for fixed target experiments in the world
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Proposed implementation is based on minimal modification 
 to the current SPS complex 

The Fixed-target facility at the SPS: Prevessin North Area site 

Very intense proton beam with highest in the world energy delivered to fixed target exp. 
at CERN SPS. The aim is to deliver with 4×1013 protons / spill (at slow extraction) 
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by at least 5 GeV/c.
The physics sensitivity of the experiment is based on acquiring a total of 2·1020 protons

on target. The operational mode consists of continuous 24-hour data taking throughout the
operational year with the exception of maintenance during technical stops of the SPS and
limited accesses for faults.

In order to respect the maximum beam induced instantaneous particle flux in the SHiP
detectors and the limits on the power density deposition in the target, the SHiP proton spill is
transferred to TT20 using a slow resonant extraction on the third integer resonance at a time
scale of one second with a flat top of 1.2 seconds. Based on past experience, a beam intensity
of 4·1013 protons on target per spill is assumed as the baseline for the SHiP facility, and for the
design of the critical components like the target, the detectors and the general layout of the
experimental area.

Figure 3.3: The expected number of protons on the current North Area targets as a function
of the number of protons on target for the SHiP facility. The plot shows the performance for
di↵erent flat-top durations of the cycle for the current targets. The expected integrated number
of protons for exclusive operation of the North Area targets with the super-cycle planned for
2015 is indicated as a dot.

The minimum cycle length which is compatible with the parameters above is 7.2 s (Ap-
pendix A:A2). The flat-top duration of the cycles dedicated to fixed target physics with the
current North Area targets must be of the order of 9 s to profit from the maximum number
of protons that can be accelerated per cycle in the SPS to 400 GeV, and be compatible with
the maximum event rate acceptable at present by the North Area experiments and with the
thermo-mechanical stress on the splitter magnets. Taking this into account, realistic configu-
rations of the SPS super-cycle have been elaborated using the operational e�ciency and the
injector schedule from 2011 and 2012 for the operation of the North Area, CNGS and LHC, and
Machine Developments (MD). It has been assumed that 10% of the SPS scheduled physics time
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