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Forward LHC physics and light states
LHC produces a beam of 

light particles that is intense, 
collimated, and energetic

Typical angle of light particle 
~ mass scale / energy

GeV / TeV  m / km↔
FASER LLP paper

D. d'Enterria, DIS 2007

https://arxiv.org/abs/1811.12522
http://www-library.desy.de/preparch/desy/proc/proc07-01/757466.pdf
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GeV-scale LLPs at Run 3

Approved: FASER, 
SND@LHC

~ 0.5 km downstream 
from ATLAS 

interaction point

Shielded by rock

ATLAS

FASERrockLHC
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Forward Physics Facility at HL-LHC

– Larger LLP detector FASER2
credit: Felix Kling

– Other probes of new physics
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Recent FPF activity

– Facility considerations, experiments
– Physics cases: BSM, neutrinos, QCD, astro

editors: Jonathan Feng, Maria Garzelli, Felix Kling2109.10905

Indico

https://arxiv.org/abs/2109.10905
https://indico.cern.ch/event/1076733/
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LLPs at the FPF are very boosted

Upper limit of projected 
exclusion driven by dark 

photon lifetime

FPF: 600 m baseline

NuCal: 70 GeV proton 
beam dump, 64 m baseline

FPF paper, 2109.01905
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Enhanced D and B meson production 

ALP produced through 
heavy meson decay

Similar effects for dark 
Higgs bosons (B decays) 

and heavy neutral leptons 
coupled to taus (D decays)

FPF paper, 2109.01905
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Complementarity
Multiple signatures possible; 

model-dependent
e.g. gauged baryon number + DM

– DM scattering in neutrino 
detector: green

– LLP decays: red
[ – decays to neutrinos affecting 
neutrino signatures: not present 

for this model]
Batell, Feng, Fieg, AI, Kling, Mammen 

Abraham, Trojanowski, to appear
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Upcoming FPF activity

Whitepaper for Snowmass
– longer version of existing short paper, with space for 
individual contributions of a few pages
– community participation encouraged

4th FPF workshop
– planned for January 31 – February 1
– idea is to discuss whitepaper contributions

Sign up here

https://forms.gle/g7h9aP5CjWACvcXKA
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Outlook
FPF builds on FASER LLP searches

Additional space for more forward physics investigations
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