


strongly-interacting massive particles

weakly-
interacting light particle

• FASER 1812.09139
• FASER𝜈 2001.03073
• SND@LHC cds.cern.ch/record/2750060

small and cost-effective

https://arxiv.org/abs/1812.09139
https://arxiv.org/abs/2001.03073
https://cds.cern.ch/record/2750060
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• Neutrino spectra at unexplored energy range

see backup p18, 19

• Complementarity between FASER𝜈 (on axis) and SND (off axis) 

Projected precision of FASER𝜈measurement at 14-TeV LHC (150 fb-1)

inner error bars: statistical uncertainties, outer error bars: uncertainties from neutrino production rate 
corresponding to the range of predictions obtained from different MC generators.

FASER Collaboration, 
Eur. Phys. J. C 80 (2020) 
61, arXiv:1908.02310

𝝂𝒆 𝝂𝝁 𝝂𝝉

F. Kling, arXiv:2105.08270

FASER𝜈

SND@LHC

20 cm

Beam center

Expected CC event statistics

https://arxiv.org/abs/2105.08270
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Interface tracker veto

FASER𝜈
Emulsion/tungsten

FASER
Decay volume & trackers

Dark Photon ALPs



Interface tracker

veto
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𝑒

𝜈𝜏

𝜏
𝜈𝜇

𝜇

Emulsion film
(precision tracker)

1 mm tungsten plate
(neutrino target)

• 770 1-mm-thick tungsten target and emulsion 
films

• 25x30 cm2, 1.1 m, 1.1 tons (8 𝜆𝑖𝑛𝑡, 220𝑋0)
• Muon ID in track length in tungsten
• 3 flavor neutrinos
• Global reconstruction with FASER spectrometer 
→ 𝜈𝜇/ ҧ𝜈𝜇 separation



• CB chair (Peppe Iacobucci, Geneva)
• TDAQ project leader (Anna Sfyrla, Geneva)
• Detector Support project leader (Franck Cadoux, Geneva)

• FASER𝜈 co-project leader (Akitaka Ariga, Bern)

Interface tracker veto

FASER
Decay volume & trackers

FASER𝜈
Emulsion/tungsten



≃ 3 × 105 tracks/cm2

6 weeks, 12.2 fb-1
2 x 2 mm2 data 

𝜇 and 𝑒
neutrinos

30 kg detector 

10 cm

• Analyzed target mass of 11 kg and 12.2 fb-1

• Pilot neutrino detector doesn’t have lepton ID 

• Expected signal = 3.3−0.95
+1.7 events, BG = 11.0 

events
• In BDT analysis, an excess of neutrino signal is 

observed. Statistical significance = 2.7 sigma 
from null hypothesis

"First neutrino interaction candidates at the LHC, 
arXiv:2105.06197"

https://arxiv.org/abs/2105.06197


8/2019 4/20208/2018

11/2020 4/2021 3/2021 4/2021



Cosmic-ray tracks at the experimental site (TI12 tunnel).
Rate of such tracks is 1 every 2 minutes.



SND detector
Swiss involvement:
- EPFL builds SciFi and DAQ;
- UZH builds muon system.



SND detector construction



Forward Physics Facility at the HL-LHC
HL-LHC provides x20 proton collisions

Extending sensitivities for new particle searches and neutrino 
physics by two orders of magnitude

Wide discussion in periodical workshops indico.cern.ch/event/1022352

CERN GIS

FASER2

FASER𝜈2
SND2 LArMilliQan

65m

Option 1: 
Extend existing tunnel

Option 2:
New shaft 
and hall

https://indico.cern.ch/event/1022352
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CC heavy quark production

FASER Collaboration, 
Eur. Phys. J. C 80 (2020) 61,
arXiv:1908.02310

A. Ismail, R.M. Abraham, F. Kling, 
Phys. Rev. D 103, 056014 (2021), 
arXiv:2012.10500

(95% allowed region) 𝑟𝑠 =
𝑠 + ҧ𝑠

2 ҧ𝑑

https://link.springer.com/article/10.1140/epjc/s10052-020-7631-5
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.103.056014


FASER𝜈: 𝜂>8.8

prompt atmospheric 
neutrinos

by F. Kling

IceCube Collaboration, 
Astrophys. J. 833 (2016)





F. Kling, Forward Neutrino 
Fluxes at the LHC, 
arXiv:2105.08270

https://arxiv.org/abs/2105.08270





