SEARCH FOR LONG-LIVED NEUTRAL PARTICLES
DECAYING INTO LEPTON-JETS WITH THE ATLAS

DETECTOR IN PROTON-PROTON COLLISION DATA

BENCHMARK MODELS dLJ SEARCH STRATEGY

As benchmarks, we take two hidden sector models We target y, decays beyond the Inner Detector (ID)
(Falkowsky-Ruderman-Volansky-Zupan, FRVZ): up to the Muon Spectrometer (MS).

Displaced Lepton-Jets (dLJs):
Collimated jet-like structures, produced
far from the primary vertex, containing

pair(s) of muons, electrons, and/or light
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BACKGROUND SOURCES SELECTION REQUIREMENTS RESULTS
= QCD multi-jet; yy, y+jets, tt, single top, Drell-Yan Cuts defined to optimize signal significance, A search for dLJ pairs was performed using the full 2012 ATLAS dataset at vs = 8 TeV (20.3 fb1). The
ete [ u*ty-, Z/IW+jets, diboson with variables ordered by separation power: search was kept largely model-independent until the limit-setting stage. To facilitate re-casting of the results,
«  Cosmic-rav muon enerav deposits in = Jet Vertex Tagger: Rejects QCD jets (Type 2 trigger and reconstruction efficiency tables were produced as a function of dark photon ct and p; using a
calorimete>r/s (for T esgly 5 cIIDL 3s): mis- dLJs) dedicated “LJ gun” Monte Carlo tool. A similar, complementary search for “prompt” LJ pairs (where y,has
econstructed as gtg ’ ' = Jet Width: Rejects QCD (Type 2) small or zero ct, and therefore decay vertex compatible with the event’s primary vertex) was also performed.
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= Narrow-scan: 2 MSonly tracks in AR = 0.5 cone that is farthest from it in ¢ Exclusion contours were established in the plane of kinetic With the FRVZ models (assuming SM Higgs produced
. ' . ' ’ dLJs back-to-back from FRVZ processes have mixing parameter vs y, mass, in the context of vector portal via gluon-gluon fusion) as benchmarks, limits were
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