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ALP Search at FPF
FPF provides a good platform for detecting the LLP in the very forward region.
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Axion or Axion-like particle (ALP) solves the strong CP problem, good candidates for dark matter.

Heavy ALP
Mass around GeV
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Enhance FASER and
FASER2 projection

Complementary to other
experiments



ALP Production at LHC

Mixing with Mesons, Hard Scattering
Bremsstrahlung
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Gluon Dominated Region



Proton-Proton Scattering

(a) (b)

(c) (d)

(a) Elastic Scattering

(b) Single Diffractive Scattering

(c) Double Diffractive Scattering

(d) Non-Diffractive Scattering

Particle Data Group (PDG) Prog. Theor. Exp. Phys. 2020, 083C01 (2020)
Foroughi-Abari et al 2108.05900
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We focus on the ALP as initial state radiation (ISR).

Our (preliminary) result shows that the ISR
signal from gluon and quark bremming far
smaller than the parton bremming

Proton bremmingParton bremming

ISR from partons, proton?
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Primary contribution.



Splitting Function
The signal rate for emitting an
axion from the proton bremming

Hadronic Form Factor
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Structure Form Factor

can be determined by the ChPT computation

Kinetic mixing Mass mixing

ignore the mixing

Scenario 1:

Scenario 2:

Conservative!

Approximately show the mixing effects
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Effective operator



ALP Detection at FPF

After production at LHC, the ALP would 
propagate while decay

Production distribution Decay behavior

FPF white paper, 2109.10905 8



Scenario 1: Conservative Scenario 2: Mixing effects
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Scenario 1:
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ignore the mixing Conservative!

DUNE ND: 2011.05995
FASER: 1806.02348

CODEX-b: 1911.00481
MATHUSLA: 1606.06298

LHC Track: 1911.12364
FASER2: 1811.12522



Scenario 2:
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Approximately show the mixing effects.
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Thank you!

The ALP production from proton bremsstrahlung process
can enhance the previous FASER and FASER2 projected
sensitivity and complementary for other experiments.

Conclusion


