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Standard Model of Elementary Particles
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Type |l Seesaw Model

[1]Stefan Antusch, et al., arXiv:1811.03476 [hep-ph] (2018), “Low scale
type Ilseesaw: Present constraints and prospects for displaced vertex
searches.”



Modes of Decay

H= — 5/

[2] The CMS Collaboration, CMS Physics Analysis Summary., “Asearch for doubly-charged Higgs boson
production in three and four lepton final states at Vs =13 TeV’




The Process

e (Choose Leptons

o Focus on electrons —4e events in particular

e FExamine Triggers

e Examine Cuts
o  On Signal and Background



The Triggers



The Cuts —Signal

e 5SlevelsofCut:

o Veto

o Loose

o  Medium
o HEEP

o Tight

e What do these look like?

o  What passes for reconstruction?




Number of Events

Number of Events

Number of Tight Cut Electrons Over 4e (gen level) Events Number of Medium Cut Electrons Over 4e Events
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The Cuts —Background

e Manybackgrounds to analyze

o Focus on one

e False electron sources

Background Loose Cut Collection (2e Gen Level)

o Zboson A2
o  Bottom quark 5 F vean 3000
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Quantifying Signal and Background

e Background Contribution =
o Luminosity X CS X BR X (3¢ Acceptance)~5409 events

e Signal Contribution 3e =
o Luminosity X CS X (BR)> X (3¢ Acceptance)=1.6313 events

e Signal Contribution 4e =
o Luminosity X CS X (BR)> X (4e Acceptance)~2.7062 events

e Acceptance = /Niotal

passing



MNumber of Electrons

Loose Electron Momenta
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Conclusions & Future Work

e Where do we cut our data?
o p>200GeV

e Sct Expectations for future data

o Only1to3 H"related electron events
o Significantly More Background events

® Analyze the other backgrounds
o 77, WW,etc.

® Analyze taus similarly
® Analyze selected events
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Questions?
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