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Far-forward searches at the LHC in a bird’s eve view

Standard Model and Beyond

- .- UNDERGROUND
& Forward Phxsms FaC|I|ty HL- LHC) D OIS P N SURFACE
":"'5-; ﬂ}' B '*ai A8 $5N oA, 5 5 —— BORDER

Purpnse -Built Faclllty - -




Sebastian Trojanowski (AstroCeNT, CAMK PAN & NCBJ))

Run 3 HL-LHC

ALREADY ONGOING EXPERIMENTAL PROGRAM

Neutrinos at the FPF
& FUTURE PLANS
Detector
Name Mass Coverage | Luminosity
FASERv | 1 ton n 2 8.5 150 fb~*
SNDQLHC 800kg 7 < 1= 8.9 150 fb™ First neutrino candidate events
FASERv2 |20 tons| 172> 8.5 3ab— || |already detected (Run2)
FLArE |10 tons n275 3 ab~!
AdvSND | 2 tons [7.2 <1 <9.2
e LAr TPC (FLAIE)

3 ab !
e emulsion detectors (FASERV[2], SND@LHC)
e electronic trackers & calorimeter
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PURPOSE-BUILT FACILITY

Underground facility:

e ~620 m far forward from the ATLAS IP,

e shielded by ~200 m concrete and rock.

e FPF experiments to detect neutrino interactions,
energies up to a few TeV.
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PHYSICS AT THE FPF
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NEUTRINO PRODUCTION & DETECTION

LIGHT HADRON NEUTRINO INTERACTIONS
& CHARM MESON DECAYS ON NUCLEAR TARGETS
(ALL 3 FLAVORS)
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NEUTRINOS FROM CHARM DECAYS

e probes of low-x (~107) and high-x (~0.1-1) regimes at low Q

e Small x: gluon PDFs
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NEUTRINO DEEP INELASTIC SCATTERING
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STATUS - FAR-FORWARD NEUTRINOS AT THE LHC

e FASER/FASERvV and SND@LHC experiments are currently taking data

e Forward Physics Facility (FPF)
- two community whitepapers (engineering, experiments, physics)
- extensive simulations (CERN FLUKA team); BG and radiation safety
Recently:
- strong endorsements from the US Snowmass process
- Physics Beyond Colliders (PBC) at CERN allocated 75K CHF for site investigation

e FPF physics working groups

WG1 — Neutrino Interactions (Leader: Juan Ro0j0)

WG2 — Forward Charm Production (Hallsie Reno)

WG3 - Light Hadron Production (Luis Anchordoqui, Dennis Soldin)
WG4 — BSM physics (Brian Batell, Sebastian Trojanowski)

e Similar working groups for engineering efforts (Jamie Boyd)
and for each of the proposed experiments



5™ FORWARD PHYSICS FACILITY WORKSHOP

Primary focus this time: facility, experiments, next steps

“ @ @ O 8 https://indico.cern.ch/event/1196506/

5th Forward Physics Facility Meeting

15-16 Nov 2022
CERN

US/Central timezone

Overview
Registration
Participant List

Videoconference

Jonathan Feng, Felix Kling,

Mary Hall Reno, Juan Rojo,
Dennis Soldin, Jamie Boyd

Starts 15 Nov 2022, 03:00
Ends 16 Nov 2022, 11:00

Event Description:

The Forward Physics Facility (FPF) project is moving forward! At the 5th Forward Physics Facility Meeting we will
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CERN
6/R-012 - conference room

Room 93/R-031 also booked for parallel sessions
Go to map
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CONCLUSIONS

e Far-forward neutrino & BSM physics — hew experimental program at the LHC
e Currently FASER/FASERv and SND@LHC experiments (LHC Run 3)

e Future HL-LHC - Forward Physics Facility (FPF)
Rich physics program from QCD & neutrinos to BSM

e Neutrino physics at FPF: =
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— BSM opportunities (oscillations into sterile neutrinos, non-standard interactions...)
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