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“Proto-phobic” gauge boson
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“Detecting and Studying High-Energy Collider Neutrinos with FASER at the LHC,” EPJC 80, 61 (2020)

Expect ~1300 𝜈𝑒 + ҧ𝜈𝑒
interactions in 150/fb

Expect ~20,000 𝜈𝜇 + ҧ𝜈𝜇
interactions in 150/fb

Expect ~20 𝜈𝜏 + ҧ𝜈𝜏
interactions in 150/fb

https://link.springer.com/article/10.1140/epjc/s10052-020-7631-5


𝜋0 production
arXiv:1901.04468

𝐴′ decay probability in
1.5 m decay volume @480 m

Fraction of FASER 𝐴′ decays
with 𝐸 > 500 GeV

Signal expected assuming
50% selection efficiency

Detector subtends
∼ 10−8 of solid
angle from ATLAS; 
rely on collimation
from boost

Generator level studies

https://arxiv.org/abs/1901.04468
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FASER Installation
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FASERnu

2017: Feng, et al. idea paper, Big Bang Theory cameo
2018-19: Proposal, funding and approval
2019-20: Construction and testing on surface
2020-21: Installation underground
2021-22: Commissioning with cosmics
2021: Test beam
2022: Collision data from LHC Run 3Slide credit: C. GwilliamIn 2018…
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“The tracking detector of the FASER experiment,” NIM 166825 (2022)

https://www.sciencedirect.com/science/article/pii/S0168900222003096










Test-beam paper in preparation!



Simulated 𝜈𝜏 charged-current interaction, 
and 𝜏 → 𝜇 decay, in FASER𝜈

“Technical Proposal of FASERν neutrino detector,” arXiv:2001.03073

https://arxiv.org/abs/2001.03073


“The trigger and data acquisition system of the FASER experiment,” JINST 16 P12028 (2021)

https://iopscience.iop.org/article/10.1088/1748-0221/16/12/P12028


FASER tracker frame, as constructed and rendered in 
Calypso/Athena









Selection efficiency ∼ 40% over region of sensitivity





Process Background Estimate

Veto inefficiency Negligible

Neutral hadron & 
geometric muon background

0.22 ± 0.31 × 10−3

Neutrino interactions 1.8 ± 2.4 × 10−3

Non-collision background Negligible

Total background 2.0 ± 2.4 × 10−3

See https://cds.cern.ch/record/2853210/files/CERN-FASER-CONF-2023-001.pdf for more details and validation studies

https://cds.cern.ch/record/2853210/files/CERN-FASER-CONF-2023-001.pdf


Source Systematic
Uncertainty

Typical Effect 
on Signal Yield

Theory, Statistics and Luminosity

𝐴′ cross section 0.15 + 𝐸𝐴′/4 TeV
3

1 + 𝐸𝐴′/4 TeV
3

15-45%

Luminosity 2.2% 2.2%

MC statistics ∑𝑊2 1-2%

Tracking

Momentum scale 5% < 0.5%

Momentum 
resolution

5% < 0.5%

1-track efficiency 3% 3%

2-track efficiency 15% 15%

Calorimetry

Energy scale 6% < 1%



“First neutrino interaction candidates at the LHC,” PRD 104 L091101 (2021)

https://journals.aps.org/prd/pdf/10.1103/PhysRevD.104.L091101




Please see https://arxiv.org/pdf/2303.14185.pdf for details

https://arxiv.org/pdf/2303.14185.pdf
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FPF Whitepaper:
arXiv: 2203:05090

April 12 P5 report
by Jonathan Feng

FPF slide credits:

FPF Website

https://arxiv.org/abs/2203.05090
https://indico.bnl.gov/event/18372/contributions/75187/attachments/46981/79656/feng_FPF_P5.pdf
https://pbc.web.cern.ch/fpf-mandate




Looking for 
additional U.S.

groups interested
in FASER2!

6th Forward
Physics Facility
Meeting:
CERN, June 8-9

https://indico.cern.ch/event/1275380/
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