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Neutrinos at the Large Hadron Collider
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Longstanding discussion to explore a neutrino 
physics program at the LHC

• Neutrinos produced at the pp collisions at the LHC 

     (𝐩𝐩 → 𝝂𝑿 𝐗 )  

▪ fall under the unexplored energy range (350 
GeV – few TeV) 

▪ lie in unexplored pseudorapidity range - arise 
from charm hadron decays – Heavy flavour 
physics

▪ large flux of least studied tau neutrino (only 20 
studied)

7.2 < η < 8.4

Two experiments in the forward direction in LHC Run 3 – FASERν and SND@LHC

https://doi.org/10.1088/1361-6471/ab3f7c
https://doi.org/10.1088/1361-6471/aba7ad
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Hybrid detector - for the identification of three neutrino flavours and detection of feebly 
interacting particles 

 

Cross-sectional area: 40 x 40 cm2

Length: 2.6 m
Off-axis: 7.2 < η < 8.4

Muon system & Hadronic Calorimeter  

• Iron blocks+ scintillator planes
➢ Fast time resolution 
➢ Energy measurement (hadronic. cal)

• Last 3 scintillator planes - finer 
granularity 
➢ Track muons

Veto system  
• Two 1 cm thick scintillator planes. 

➢ Tag penetrating muon 

➢ Detecting neutrino interactions

• 5 Emulsion Walls 

Tungsten 
wall

Film

• 5 Sci-Fi trackers

➢ Time-stamp

➢ EM shower 
energy 
measurement

Target, Vertex Detector & Electromagnetic Calorimeter  

cattering and eutrino etector @LHC

p p

𝜈𝜇
𝜈e

𝜈𝜏

~ 85 X0

~ 9.5 λint

Placed in the 
TI18 tunnel

https://snd-lhc.web.cern.ch/
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Using Proton-proton 
collision data in 2022

2022
Integrated luminosity for 2022 & 2023

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.131.031802


Observation of collider muon neutrinos 
with 2022 data
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Observed 8 neutrino event candidates
Expected background : (8. ± 6 3.8) ×10-2 
Statistical significance of 6.8 σ

36.8 fb-1



HL-LHC Upgrade: AdvSND@LHC
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‣ Improve statistics, reduce systematics

‣ Separate 𝜈 from 𝜈-bar

Major upgrades in the detector:

• Replace emulsions with compact electronic 

trackers for high intensity muon rates.

• Magnet (𝐵 = 1 T over 2 metres) with two 

high-resolution tracking stations.



Thank You :)
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Do visit EX 16 to learn more about the experiment and the 
ongoing work 
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