
N
ot

re
vi

ew
ed

,f
or

in
te

rn
al

ci
rc

ul
at

io
n

on
ly

Adrian Salvador Salas (IFAE-BIST Barcelona)
on behalf of the ATLAS collaboration

21st September 2021
Higgs Hunting 2021

Search for heavy charged Higgs bosons 
decaying into top and bottom quarks 

in the ATLAS detector
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Motivation
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mh
mod-, tanβ = 50

       BR(H±→tb)
       BR(H±→cs)
       BR(H±→τντ)
       BR(H±→µνµ)

 

arXiv:1307.1347

➔Several BSM theories include an extended Higgs sector with at least
one pair of charged Higgs bosons.

➔In the 2HDM models:
◆A total of 5 scalar bosons are predicted: h, H, A, H+, H-

◆The H± decay mainly depends on:
●H± mass
●tanβ: vacuum expectation values ratio of the two Higgs doublets.
●α: mixing angle of the CP-even Higgs bosons.

◆In the Type-II 2HDM, the H+→tb decay dominates for:
●H+ mass > 200 GeV 
●cos(β-α) ~ 0 limit (the light neutral scalar is SM-like)

➔Search for H+ produced in association with top and bottom quarks
in 200 - 2000 GeV mass range

◆Full Run-2 dataset used (139 fb-1), previous publication based on
2015+2016 (36 fb-1) 10.1007/JHEP11(2018)085

◆Focused on the single lepton channel since it provides the best significance

https://arxiv.org/abs/1307.1347
https://doi.org/10.1007/JHEP11(2018)085
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Analysis overview
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➔Use LHC Run-2 139 fb-1 pp collisions recorded with the ATLAS detector.
◆10.1007/JHEP06(2021)145
◆Previous publication based on 2015+2016 (36 fb-1). 10.1007/JHEP11(2018)085

➔Search in the 200 - 2000 GeV H+ mass range.

➔Focused on the single lepton channel since it provides the best significance.

https://link.springer.com/article/10.1007/JHEP06(2021)145
https://doi.org/10.1007/JHEP11(2018)085
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➔Select events with:
◆Exactly one lepton: e± or µ±.
◆≥5 jets, ≥2 b-tagged at 70% efficiency.

➔Classify events according to jet and b-jet multiplicities.
◆Four signal regions: 5j3b, 5j≥4b, ≥6j3b, ≥6j≥4b.
◆tt̄+jets is the main background.

●Especially tt̄+≥1b in the most signal-sensitive regions.
●Modelling improved by applying Data/MC-based corrections.

Analysis strategy

JHEP06(2021)145

https://link.springer.com/article/10.1007%2FJHEP06%282021%29145
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https://link.springer.com/article/10.1007%2FJHEP06%282021%29145
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