
MSSM Higgs search in ditau final state with the full
ATLAS Run2 dataset

Hanfei Ye?, Xiaozhong Huang, Lei Zhang, Shenjian Chen

Nanjing University

On Behalf of the Analysis Team

October 26, 2019

Hanfei Ye (NJU) CLHCP2019 October 26, 2019 1 / 18



Overview

1 Introduction

2 Analysis Strategy

3 Summary

Hanfei Ye (NJU) CLHCP2019 October 26, 2019 2 / 18



Introduction

2HDM, e.g. in MSSM, introduces five
Higgs bosons

h, H, A and H±

at tree level, described by:

mA and tanβ
at large tanβ, coupling to τ enhanced

search for H/A in ditau final state

down-type, 3rd generation fermion
and heaviest lepton
better experimental accessibility w.r.t
b quark
ττ has dominant sensitivity at most of
parameter space

g

φ = h/A/H

g
g

g

b

b

φ = h/A/H

g

b

b

φ = h/A/H

Hanfei Ye (NJU) CLHCP2019 October 26, 2019 3 / 18



Event Selection

τlepτhad(46%):

single isolated ` + medium τ

p
`/τ
T > 30/25 GeV,

mT (`,Emiss
T ) < 40 GeV

τhadτhad(42%):

medium τ1 + loose τ2
lepton veto
pτ1T > 85/130/165 GeV,
pτ2T > 65 GeV

further selection: opposite sign, back-to-back

two categories: b-veto and b-tag categories

final discriminant variable: mtot
T
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Background Estimation

τlepτhad :

data-driven: multi-jets,
W+jets/tt̄
MC simulation: Z → ττ ,
Z → ``, diboson, top,

τhadτhad :

data-driven: multi-jets
MC simulation: Z → ττ ,
W+jets, top, others
fake rate measurement: to
improve modeling of MC(jets
misidentified as τhad)
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Jets Misidentified as τhad

simulation not suitable

fake factor method:
FF = NpassID/NfailID

measured in multi-jets,
W+jets/tt̄ enriched regions
application:
Nbkg = NX failID × FF
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Background Modeling Check

modeling checked in validation regions

τlepτhad : same as SR except 40 < mT (`,Emiss
T ) < 60 GeV

τhadτhad : same as SR except same sign

(a) b-veto (b) b-tag

Hanfei Ye (NJU) CLHCP2019 October 26, 2019 7 / 18



Background Modeling Check

modeling checked in validation regions
τlepτhad : same as SR except 40 < mT (`,Emiss

T ) < 60 GeV
τhadτhad : same as SR except same sign
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Blinded Signal Region
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Systematic Uncertainty

experimental systematic uncertainties
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Systematic Uncertainty

systematic uncertainties related to background modeling
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Statistical Analysis

final discriminant variable: mtot
T

simultaneous fit in different regions(6 SR + 2 CR):
τlepτhad : (btag, bveto)×(ehad, muhad) + Top CR(ehad, muhad)
τhadτhad : btag + bveto
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Latest Public Result
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Summary

motivation to do MSSM Higgs search in ditau final state

analysis startegy for MSSM Higgs search in ditau final state with full
ATLAS Run2 dataset

latest public result(JHEP 01 (2018) 055), cited by 161 records on
INSPIRE

expected to see the new result with 139 fb−1
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Thanks for Listening
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Backup
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Definition of Regions: τlepτhad
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Definition of Regions: τhadτhad
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