
The SHiP experiment at the ECN3 high-intensity beam
facility at the CERN SPS

Vasilisa Guliaeva
on behalf of SHiP Collaboration
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SHiP: Search for Hidden Particles

Proton on Target: 400 GeV and 4× 1019 PoT per year

Annually: 2× 1017 charmed hadrons, 1.4× 1013 beauty hadrons, 2× 1015 tau
leptons, and O(1020) photons above 100 MeV. An elevated number of ντ is
expected

Data Taking: Plan for 15 years of running → 6× 1020 PoT
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Hidden Sector Physics

Aim: Search for hypothetical particles predicted by a variety of Hidden Sector
models that could help explain some of the most intriguing observations, for
instance dark matter, neutrino oscillations, or the origin of the baryon asymmetry

Physics Channels: Feebly interacting long-lived particles, such as heavy neutral
leptons, dark photons, light supersymmetric particles, axion-like particles, dark
scalars, light dark matter particles, etc
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Detector System

Aim: The full spectrometer allows the measurement of the invariant mass, impact
parameter, and decay vertex of the signal candidate, enabling discrimination
between signal models using particle identification (PID) of the decay products.

Duality: The detector system is composed of the Scattering (ν and LDM)
Detector (SND) and the Decay Detector.
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Combinatorial background

Requirement: SHiP is a “zero background” experiment: fewer than one false
candidate in 15 years (1.5× 107 spills), corresponding to 6.67× 10−8 Hz per spill.

Challenge: High muon rates (O(102) kHz) reaching the spectrometer despite
shielding.

Mitigation: Tailored selection criteria are applied to evaluate and reduce the
background, including track-level selections, track-pair selections, and timing
coincidence requirements.
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Thank you!
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