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DimuonResonances

A Historically, several new particles were discovered through the resonant
particle pair production

A SearchHor a narrowdimuonresonanceat low mass using Run Il scouting
datarecorded by theCMS
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A New states at the GeV scale are motivateain several perspectives.

A Vector portal interaction in thermal dark mattemodels
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A New scalar or vector coupling
to muons could help explain

muon (g2) anomaly
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https://arxiv.org/abs/2101.10334

Analysis Strategy

A Searching for a lighti{8 Ge\) BSM mediator decaying into a pair of
opposite sign muons using Ruilsdbuting datacollected by CMS

A Event selection optimized for signal ( prompt dimuon resonance)
A Bump hunt on thelimuonmassusing analytical signal and bkg. Pdfs
A Measure integrated luminosity, setodel independent limit on B h
A Compute” B h in specific modelto set limits on model parameters
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A Dimuon data scouting
A reconstructedat the highleveltrigger (HLT) stage.

137 fb™ (standard triggers) and 96.6 fb™ (scouting triggers) (13 TeV)
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Event Selection

A Target prompt production, require transverse displacement L<0.2cm
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Signal and &kgroundvodeling

A Pickmasswindow spanning 5 times the mass resolution aroisighal

A Signamodeled from fits to SM resonances
A Double Crystal Ball + Gaussian
A 20% uncertainty omesolution

A Combinatorial background is modeled using 4th order Bernstein
polynomialand other 3 empirical functions (discrete profiling method).

A checkedwith toy datasets to have negligibleas arXiv:1408.6865
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https://arxiv.org/abs/1408.6865

PeakingBackgrounds

A Peakingackgrounds® © 0 U “) estimated from control regions
with inverted 01, selection(transfer factors estimated from simulatipn

A Uncertainty on transfer factors 20 p='= S&A G AYlF G SR dza Ay 3
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Largestxcess

A Thelargest excess is at 2.&eV in the boostedategory
A o ® localsignificancel.3" globalsignificance
A Coincides withthe ®m° f 2 &12.42 GE\Ia GnBevent category
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https://link.springer.com/article/10.1007/JHEP10(2020)156
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A Main results arenodel independentimits on "
and boosted selections

A Limit calculation includeall experimentalincertainties
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Model Dependentimit

A We chooséwo specific model$o constrainmodel parameters
A DY production ofector boson(dark photon)
A Gluonfusionproduction ofpseudoscala(2ZHDM+$

A Relies ortheoretical calculationsf crosssections, branchingatio, and
experimentalacceptance
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https://link.springer.com/article/10.1140/epjc/s10052-020-7972-0
https://link.springer.com/article/10.1007/JHEP03(2018)178

A Limits on kinetic mixing parameter in dark q >+
photon modelextracted fromthe inclusive
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2HDM+S Interpretation

A Limits on mixing angle sin() in TypelV
2HDM+Snodel (tan I n expaoted from
the boostedcategory limits
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