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Dark sector weakly coupled to the Standard Model (SM)
Dark Photon (yp) from Higgs portal, decaying through
vector portal to leptons or light hadrons

Investigate gluon-gluon Fusion (ggF) and Higgs
associated production with a W boson (WH)
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e = coupling parameter between SM and Hidden Sector

Small € — long lived yq

Light and boosted LLP — Collimated pair of
leptons/hadrons: “Dark Photon Jets” (DPJ)

2 - DPJ Reconstruction
" nDPJ:

" Close-by muons in the Muon
Spectrometer (MS), no jets or tracks in
the Inner Detector (ID)

" Main background: cosmic-ray muons

a.k.a cDPJ, resulting from y4 decaying

to electrons or light hadrons
Displaced and narrow jets with most of

the energy released in the —

Hadronic Calorimeter (HCAL)
Main background: rare multijet events
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4 - Event selection

ggF WH:
" Dedicated LLP Triggering on prompt lepton
triggers frqm_Wdecay
Missing transverse energy
Prompt lepton veto (Evmiss) cut
Transverse mass (mr) cuts
b-jet veto

Per-DPJ type & number selection:

Specific cuts on DPJ constituents (p / jets)

Main discriminant variables: tagger score, angular
distance between DPJs, isolation in the ID

Six orthogonal channels & signal regions:

ggF ggF ggF WH W H WH
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3 - Neural Network (NN) taggers for background rejection

"~ Cosmic-ray background: per-muon Deep § %
NN (DNN) tagger exploiting timing, angular § §
direction and impact parameter info g *
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Multijet background: per-jet Convolutional i

NN tagger exploiting 3D images produced 5
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5 - Background estimate

" Multijet: data-driven ABCD method

Cosmic-ray muons: estimated in empty bunch-
crossings (DNN + residuals subtracted)

" Beam Induced Background: reduced to negligible level

ATLAS Simulation Internal
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6 - Results

" First exclusion of fully electronic decays of the yq4

allowing to probe previously uncovered regions of the
phase space: m,q < 2m,,
" WH+ggF combination: first search for light long-lived

neutral particles deacying to collimated pairs of fermions
at ATLAS exploiting the associated production mode

" First interpretation into HAHM models
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