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Analysis Results

Motivation and Theory 2HDM+a signals of interest

The 2HDM+a model introduces 
5 new Higgs bosons, a, A, H 
and H±.

These Higgs bosons mix via the 
parameters α, β, and θ.

The studied benchmark model 
introduces a fermionic dark 
matter candidate χ with a 
Yukawa coupling to the 
pseudoscalar a.

Value of sin(β – α) is fixed to 1 in order to be in the alignment limit where h 
is the 125 GeV SM Higgs boson and v = 246 GeV.

To simplify the phenomenology we set mA = mH = m​H± leaving 5 free 
parameters.

Template fit method is used to estimate the backgrounds from 4 fake 
sources and ttW QCD.

Two BDTs are used to separate (1) tttt-like processes from other 
background [SM BDT] and (2) BSM tttt from SM tttt trained on individual 
2HDM tttt mass points [BSM pBDT].
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A baseline signal region is constructed from events with same-sign dilepton 
and multilepton (SSML), ≥ 6 jets, ≥ 2 b-jets and HT ≥ 500 GeV.

Backgrounds from physics processes include SM tttt, ttW, ttH, ttZ, and ttɣ*.

Background from instrumental and fake sources include charge mis-ID, 
fake leptons from heavy flavour decays and photon conversion. 
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