Double ALP production into 4+ at the LHC
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Motivations Results

Double ALP Recasting ATLAS'’s upper limits [1] from Resonant-Higgs ALP production

First exploration of non-resonant double-ALP production (pp — aa), which natu-
rally probes dimension-6 operators and extends the study beyond the well-explored
dimension-5 scenario.

= Baseline (ATLAS): assumes Br(a — vyy) = 1in h — aa — 4~

= Our extension: Allowing for a — gg (non-zero gluonic coupling Cey), modifying

Br(a — 77)

4~y-signature = Result: Opening a — gg substantially weakens the existing upper limits on C.,.

The 4~ final state emerging from ALP photon decay (@ — ~+) provides a clear signal,
with minimal background, allowing us to probe ALP-photon interaction. 107

Broadening previous Higgs Resonant ALP searches JE =13TeV, £ = 140 fb-1

We recast the existing limits on ALP-photon interaction coupling obtained in the ATLAS . Can=1 ——
analysis [1] from double ALP production via a resonant Higgs (h — aa), by allowing for
ALP decay into gluons a — gg. | ATLAS LbyL
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We assume CP-even interactions and negligible couplings to fermions. The amplitude for
double-ALP production scales as ~ A # (with one inverse power of A, per ALP insertion). -
Consequently, the relevant contributions arise from [2]:
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= Baseline: allowed regions at 95%-CL are defined by requiring: N/ < 3, since SM
background is negligible.

,,,,,,, = Result Cgy: We present the first upper limits on the Cgs coupling, reaching
- sensitivities of order ~ 1073.

g * Result C,: Bounds on C.,, extend the mass reach (up to 1TeV) beyond the ATLAS

§ & y analysis (up to 62 GeV).
\\\\\\\\ = Comment: Even fixing one of the three parameters, the allowed region can be
unbounded.
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Weakly-interacting/light ALPs can become long-lived ALPs and escape the detector vol- mg = 1000 GeV m, = 1000 GeV
ume before decaying, resulting in a reduced observed signal [3,4]. , ,
Coloured Regions— Allowed Regions
Probability of ALP-Pair Decaying Inside the Detector Volume
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