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Overview

We propose two medium-baseline, kiloton-scale neutrino 
experiments to study neutrinos from LHC proton-proton collisions: 
SINE: the Surface-based Integrated Neutrino Experiment (CMS) 

• Scintillator panels in shipping containers measuring up-going 
muons from  interactions in the surrounding bedrock 

UNDINE: the Underwater Integrated Neutrino Experiment (LHCb) 

• Water-Cherenkov detector in lake Geneva observing all-flavor 
neutrino interactions using CHIPS sub-detectors [1]

νμ

Neutrino Event Rates

SM example: forward charm production. Ratio 
measurements can distinguish between forward 

charm production models, which is sensitive to the 
intrinsic charm of the proton [3] and the prompt 

atmospheric neutrino flux [4]

BSM example: heavy neutral leptons. SINE can search 
for right-handed partners of the active neutrinos via 
three strategies: di-muon pairs, delayed muons, and 

high transverse-momentum muons
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Natural Background Suppression
SINE: the surrounding Jura mountains shield cosmic muon backgrounds, which 
can then be eliminated with a vertical spatial resolution of  [2] 

UNDINE: the  of water overburden is sufficient cosmic muon shielding [1]
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Outlook
SINE and UNDINE are unique, cost-effective 
collider neutrino detectors that leverage the 

natural environment to instrument large volumes 
while minimizing cosmic muon backgrounds. These 
detectors have a rich physics program and, along 

with the independent work of Ref. [6], offer a 
promising avenue for medium-baseline forward 

neutrino physics during the HL-LHC.
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