
SND@LHC detector installed in the underground TI18 tunnel 
480 m away from ATLAS interaction point (IP1). 

• CERN’s LHC is a unique facility which can create 
huge numbers of high-energy neutrinos. 

Neutrino experiments at CERN (SPS & LHC)
SND@LHC

LHC forward particles production 

SHiP

- Less emulsion, including Si & Scintillators

Explore the unexplored parameter space 

• New physics is either too heavy or interacts very
feebly, i.e. much weaker than neutrino.

• The SHiP is a new experiment at the intensity 
frontier aimed at exploring the hidden sector 
(low mass, very small coupling). 

Search for a broad range of FIPs:
• HNLs (Heavy Neutral Leptons)
• Dark photons
• Dark Scalar Higgs-like particles
• ALPs (Axion-like particles) 
• Unprecedented measurements 

of Tau neutrinos

Delivered 217 fb-1

Recorded 209 fb-1    

(96.3%)

What is SND? 
Scattering and Neutrino Detector
for detecting
• Neutrino scattering in ECC
• LDM scattering in ECC 

(e-recoil, nuclear recoil)

SND@HL-LHC in Run 4

SND@HL-LHC was approved 
by CERN RB on 11 June 2025. 

• The LHC experiments (CMS, ATLAS, LHCb) focused high PT and low cross section events (~ fb to pb)
 No new physics yet.

• Most of highest energy particles are in the forward region and low PT (~ 100 mb).
 No detectors in the forward direction (beam pipe).

• The SND@LHC experiment is newly proposed to study the forward produced particles in the unexplored 
regions of energy (100 GeV – TeV) and pseudo-rapidity.

• Even small neutrino detector will be effective since 
neutrino cross section increases with its energy
2 ton @ 1 TeV ~ 200 ton @ 10 GeV

SND inside Muon shield
magnetized  

Sensitivities to various FIPs (Feebly Interacting Particles)

• 6 x 1020 protons in 15 years 
• ~106 neutrinos (~5 x 104 ντ ) 

SND@LHC
LHC Ring

magnetic field
ντ & anti-ντ  separation

Muon shield
(Special magnet)   

Single electron produced by an LDM particle scattering:

In the background suppression against 𝜈𝜈e interactions, the most

powerful handle is the isolation criterion: No extra-activity

ECC as LDM detector

SHiP SND

6 x 10 20 PoT
in 15 years

Ground-breaking for HI-ECN3 (BDF/SHiP)  13th May 2025

Integrated luminosity: 

Initial design 
of SHiP detector 

• Competition with  
HIKE (Successor of NA62)
& SHADOWS (FIPs) 

• Existing infrastructure at ECN3
• Currently hosting NA62 (~150m)

NA62 in ECN3

New design of SHiP SND 

SHiP detector at ECN3 

Brian Batell et al. 
arXiv:2101.10338v2
Detecting Dark Matter with Far-Forward 
Emulsion and Liquid Argon Detectors 
at the LHC 

electron-recoil

LDM (Light dark matter) 

LDM
e-recoil 

1 mm
𝜈𝜈e DIS event

Operation in Run 3
(5 years) to collect
~300 fb-1

ECC target #16
(July 2025)

6.9 < η < 7.7

SHiP Schedule

ECC target : ~ 8 tons
2 x 2 bricks x 19 walls
(80 x 80 cm2/ wall)
RPC : Muon ID, charge

Display of an νe interaction occurring in the HCAL. 

LHC beam exposure (2022-2026) 

• SND@HL-LHC expects a high event rate of all 3 neutrino flavors – LFU (Lepton Flavour Universality) test
• High-energy     from charm decays enable studies of forward charm production in pp collisions 

- probing the gluon PDF at Bjorken below 10−5.  
• High-statistics cross-section measurements. 

x
νe

SND@LHC Collaboration: 150 members
24 Institutes in 14 Countries and CERN 

SHiP at ECN3 was approved 
by CERN RB on 6 Mar 2024. 
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