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The ESSnuSB Experiment

ESS

Zinkgruvan
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• Future long-baseline neutrino experiment in 
Europe

• 5 MW proton beam

• 2.5 GeV proton energy

• 538 kt water Cerenkov detector

European Spallation Source NeUtrino Super-Beam



25/03/2025 T. Tolba, SPC 2025 meeting, CERN 5

Collaboration annual 
meeting – Hamburg 2024

13 countries
23 Institutes 

Horizon-2020 (2018 - 2022),    3 M€
Horizon-Europe (2023 - 2026), 3 M€
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Probability and Flux

• Main goal: Determination of leptonic CP 
phase

• Unlike other experimnets (T2HK and DUNE), 
we probe  Second oscillation maximum

• CP sensitivity is 3 times higher 
at the second maximum



Detector
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Detector Performance

•Detector efficiency for correctly 

identifying neutrinos > 85%.

•Flavour misidentification 

probability < 1%.

Alekou, et al. [ESSnuSB] Eur. Phys. J. ST 231 (2022), 3779-3955



Sensitivity to 𝛿𝐶𝑃 
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12 sigma sensitivity to 
discover CP violation 
for maximal values

Will measure 𝛿𝐶𝑃  with 
less than 8o precision 
for all values

Alekou, et al. [ESSnuSB] Eur. Phys. J. ST 231 (2022), 3779-3955



Other physics programs
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• New physics beyond 3 flavour: sterile neutrino, neutrino decay, quantum decoherence, 
long-range force etc

• Atmospheric neutrino: Larger detector volume and higher flux due to proximity of north 
pole

• Solar neutrino: Larger detector volume and less atmopsheric muon induced background 
due to higer overburden

• Supernova neutrino: Larger detector volume

• Proton decay: Larger detetcor volume



ESSnuSB+ setup: Cross-section measurement
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The ESSnuSB+ setup will have:

Low Energy MoNitored Beam (LEMNB) 
inspired by the ENUBET experiment and

Low Energy nuSTORM (LEnuSTORM)  
inspired by the original nuSTORM idea 

For cross section measurement at the near 
detector LEMMOND



ESSnuSB+ setup: Cross-section measurement
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The ESSnuSB+ setup will have:

Low Energy MoNitored Beam (LEMNB) 
inspired by the ENUBET experiment and

Low Energy nuSTORM (LEnuSTORM)  
inspired by the original nuSTORM idea 

For cross section measurement at the near 
detector LEMMONDThank You
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