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SND@LHC (Scattering Neutrino Detector @ LHC)

Neutrino Interactions
• Measurements of ν interactions in the ~TeV

region

• Can see ντ

Weak and Strong Interaction Measurements

BSM Physics

TESHEP 2026

Scientific Program:

480m from ATLAS
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Objective: Develop a method for identifying muon DIS interactions in the 
electronic detectors of SND@LHC and (End Goal) calculating their cross 
sections.
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SND@LHC (Scattering Neutrino Detector @ LHC)
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Detector System:

Veto:
• 2 (2022-23) / 3 (2024-...) scint. planes

Vertex Detector and ECAL:
• Tungsten Target
• 5 Walls x 59 Emulsion layers
• 5 SciFi stations

HCAL and Muon System:
• 8 20cm Fe blocks
• 8 scintillator stations
• First 5 (US) with lower resolution than the last 3 

(DS)
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Passing Muons (PMU) and 
Background

Passing muons
• The most common passing particles ⟹ biggest background

• Clean passing muon → single track
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Passing Muons (PMU) and 
Background

Background interactions due to PMU
• PMU or a secondary particle can create a hadronic shower

• Primary muons:
• Near the detector – taken care of by the Veto and SciFi cuts

• In the target – removed by the selection of PMU events

• In HCAL – to be done in future steps

• Secondary particle:
• Primary muon   → photon   → hadron (p/n)   → Had. shower
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bremsstrahlung

photo-nuclear int.

hadronic int.



What are we looking for?

1. Single muon, entering the detector

• Small number of hits in the Veto and 
SciFi

• Clean muon track
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2. Shower generation in the Calorimeter

• High / more spread-out activity in the 
US

• High QDC in US



Selection Strategy

1. Single muon, entering the detector

• More than 1 total, but at most 2 hits 
per Veto plane

• Less than 6 hits in SciFi S1

2. Shower generation in the Calorimeter

• Hits present in all 5 US 

planes

• At least 8 hits in US P1

• Total QDC per event > 500 

(> 700 for MC, due to 

MeV->QDC conversion)
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Preliminary results
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Rejected hadronic int. 
events: 2328 - 0,19% 
from PMU.

Data (2022):
123810 - 0,24%

PMU:
2674 - 0.22%

PMU no Had:
2623 - 0.22%

Next Steps:

• muDIS MC

• Better US filtering
• fiducial volume?
• spatial anisotropy?

• More PMU stats!

• HCAL background 
study



Thank  you for the attention!
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Преминаващи мюони (PMU) и 
фонови взаимодействия

Фонови взаимодействия от вторични частици в мишената
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Взаимодействие Process ID

Адронни взаимодействия ℎ + 𝑁 → 𝑋 kPHadronic = 13

Адронни нееластични взаимодействия ℎ + 𝑁 → ℎ′ + 𝑋 kPHInelastic = 23

Фотонни нееластични взаимодействия 𝛾 + 𝑁 → 𝑋 kPPhotonInelastic = 24

Мюонни ядрени взаимодействия 𝜇 + 𝑁 → 𝜇 + 𝑋 kPMuonNuclear = 25

Електронни ядрени взаимодействия 𝑒− + 𝑁
→ 𝑒− + 𝑋

kPElectronNuclear = 26

Позитронни ядрени взаимодействия 𝑒+ + 𝑁
→ 𝑒+ + 𝑋

kPPositronNuclear = 27

Фотонни ядрени взаимодействия 𝛾 + 𝑁 → 𝑁′+. . . kPPhotoNuclear= 40
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