Search for ttH/A/a — tttt production in the multilepton final state in
proton-proton collisions at 13 TeV with the ATLAS detector
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IS the 125 GeV SM Higgs boson and v = 246 GeV.

To simplify the phenomenology we set ma = my = my: leaving 5 free
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ttH/A/a — tttt Analysis Strateqgy

A baseline signal region is constructed from events with same-sign dilepton

. . . Regi hannel - her selecti Fi jabl
and multilepton (SSML), = 6 jets, = 2 b-jets and Hr = 500 GeV. e 0 Channe al Al Other selection cuts itted variable
s e e e mS) € [0,0.1] GeV Py
CR Conv ee* || e*u™ | 4 <Ni<6 | > 1 2051 e < 500 GeV mg,
. . - = - - - - * T
Backgrounds from physics processes include SM tttt, ttW, ttH, ttZ, and tty™*. CRHAF < cee [[een — 100 < Hy < 250 GaV ol
_ _ _ CR HF u eup || ppu =1 100 < Ht < 250 GeV Yield
Background from instrumental and fake sources include charge mis-ID, mCY ¢ [0,0.1] GeV, [n(e)] < 1.5
fake leptons from heavy flavour decays and photon conversion. CR#W | efu* || gt >4 | 22| for Ny =2, Hy < 500 GeV or Nj < 6; > P5
for Ny, > 3, Ht < 500 GeV
Template fit method is used to estimate the backgrounds from 4 fake CR1owBDT |  SS+3L >6 | >2| Hr>500GeV, SMBDT <0.55 SM BDT
sources and ttW QCD. BSM SR SS+3L > 6 >2 | Hr>500GeV, SMBDT > 0.55 BSM pBDT
Two BDTs are used to separate (1) tttt-like processes from other Parameter | riwQcp  AMat Conv.  ALowm,.  AHFe  AHFp
background [SM BDT] and (2) BSM tttt from SM tttt trained on individual Value | 13203 15+05 06£05 09+04 1.0+0.2
2HDM tttt mass points [BSM pBDT]. *extracted from background only fit

Analysis Results
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