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= Large room left for exotic Higgs decays: h — aa A . . w .

e Many models include exotic decays of a SM-like Higgs ® DY + jets, scaled to NLO cross section MADGRAPH (k-factor =1.16) R channels and categories
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® The results are interpreted in the four types of 2ZHDM+S
without FCNC at tree level [2]
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® B(h— SM particles) through BSM physics depends on ® Diboson WW, WZ, ZZ, VV, scaled to NLO cross section, AMC@NLO

type, m and tan A . .
A yPe i , ® SM Higgs Decays, scaled to NLO cross section, POWHEG ’
® The largest B(aa — 2b21)~ 0.45 for type-III with i

tanf=2.0

e tt, and single top, scaled to NLO cross section, POWHEG
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tanp We have four categories based on the visible invariant mass of the di-tau lepton and the

leading b-jet because the data and the signal have very different distributions mys < 80 GeV
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: . eThe thresholds that define the categories depend on the final states and are shown with the o E
Three di-tau final states are probe: . - " | 0.4 =1 =
e et , N, ep vertical red lines in the figures 1 and 2 below 02 -
® For each final state events pass a different trigger: ® First categories have very few backgrounds (1, 2) 2
single electron in et,, single muon or muon + tau e Intermediary categories contain low m_signal (2, 3) §
in pt,_ and electron + muon in e N . . 80
| HY, . . . H . . e High category is signal free and used to constrain the background (4) mYs (GeV)
® Table 1: Baseline selection criteria on the objects
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estimated from simulation. Figure 1: Visible invariant mass of the di-tau lepton and the  Figure 2: Visible invariant mass of the di-tau lepton and the b d related to hack q
4 : : : leading b-jet distribution for different m_  hypothesis leading b-jet distribution in the prt, final state objects and related to background estimation are
® The QCD background is estimated from same-sign 957 e, f J 5
data. All same-sign processes are subtracted from implemented
same-sign data A : R . : :
_ o« o . . . . . . Qo
e A correction is applied to extrapolate the e The visible invariant mass of the tau candidates and of the leading b-jet is well below Maximum likelihood fit based on the invariant
s : : : : : : . . di-tau mass distributions in different channels and
normalization obtained in the same-sign region to 125GeV for the signal because 1b jet missing and due to neutrinos in the tau decays
the signal region. e Background lie at high invariant mass categories .
e Single top, diboson and tt,__processes estimated _ 32.91b (13 TeV)
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e Backgrounds with jets misidentified as a t, e They are based on the transverse mass of the missing p.. and the leptons, m._, and a_ |
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