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Analysis overview

Background estimation - Promptly decaying ALP search
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different approaches/categories needed
m Low m, = collimated photon-pairs reconstructed as one

Systematic uncertainties

m Same reconstructed signature as H—
= Distinguish collimated photon-pairs from resolved photons

= Analysis sensitivity is limited by the available data statistics

m Commonly used experimental uncertainties
m Integrated luminosity: 0.8%

m Small C,,, = Displaced vertices
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Analysis steps

\\ m Standard photon ID, photon isolation, photon scale and resolution below 3% (promptly decaying ALPs)

m Imperfect modeling of pileup: below 1%

m Trigger efficiency: from 2 to 3%

m Preselection: events with 2,3,4 photons
(p1 (7) > 15GeV, |n| (v) < 2.37, isolation)

m Merged photons:
m Standard Photon ID: low efficiency for merged photons:

m Uncertainty on NN output obtained from Z— eeevents: up to 15%

2 Single photon candidates 1 Single, 1 Merged photon candidates

m Additional customized uncertainties for photons with displaced vertices
m Estimated by studying the decay of long-lived hadrons

m Dedicated approach for rejecting fake photons = ANN-1
m Different kinds of photons: Single or Merged = ANN-2

m Rescaled shower shape variables for displaced vertices
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2 Merged photon candidat:
4 Single photon candid

s m Re-evaluated photon ID and NN classifiers

2 Single, 1 Merged photon candidates 3 Single photon candidates

m Select event category (see right-hand Side) m Uncertainty on ANN-1 (real vs. fake photon classification) is 3%

m 6 (5 used) categories for m ANN-2 and photon ID: range from 4 to 23% depending on the displacement

long-lived ALP search

m Data driven background estimation
= Use ANNs to reconstruct ALP (3~ and 4+)

m Profiled likelihood fit

m Calculate exclusion limits on m, and C,,

m T heoretical uncertainties: around 6%

Statistical Analysis

m Dedicated search for promptly
decaying ALPs (stricter selection
criteria)
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