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Introduction
● Search for heavy 

neutral resonances 
decaying into a pair of 
taus

● Interpretation in 
various models of:
– MSSM A/H: latest 

public results with 
13.2ifb at √s=13TeV

ATLAS-CONF-2016-085
– Z’ bosons: latest 

public results with 
3.2ifb at √s=13TeV

CERN-EP-2016-164



03/30/17 Dirk Duschinger – dirk.duschinger@cern.ch 3/14

Analysis strategy

● Select two back-to-back tau decays of opposite charge

● Channels are 
complementary

● Reconstructing total transverse mass: 

h++ν ⬅ τ+ ⬅ A/H/Z'  ➡ τ-  ➡ h-+ν
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Event Selection
τhadτhad channel:

● 2 taus, no leptons
● Single tau trigger (tau80, 

tau125)
● Leading tau: 

– matches trigger

– Jet BDT medium
● Subleading tau: 

– pT>55GeV (65GeV in b-
tag category)

– Jet BDT loose
● Δ (τϕ 1,τ2) > 2.7

● Opposite charge

τlepτhad  channel:
● 1 tau, 1 lepton
● Single lepton triggers and 

MET trigger
● Lepton pT>30GeV
● Tau pT>25GeV
● E-had channel: 

80<m(e,τhad)<110GeV

● Suppression of W+jets

● Δ (τϕ lep,τhad) > 2.4

● Opposite charge
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Categories
● B-tag

– At least one preselected b-tagged jet

– Most sensitivity at high mass and b-associated production

● B-veto
– No preselected b-tagged jet

– Dominant at low mass

● High MET category
● Inclusive b-tag category

– This region is only used for Z' interpretation and has no 
further selection

– Very similar to the b-veto category, but without b-tagging 
uncertainties
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Background estimation
● Multi-jet 

background 
directly estimated 
from data

● Other jet→τ fakes 
estimated from 
Simulation with 
data driven 
correction

● All true 
backgrounds 
estimated from 
simulation

ATLAS-CONF-2016-085
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Systematic uncertainties
ATLAS-CONF-2016-085
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MSSM A/H Signal region
ATLAS-CONF-2016-085
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MSSM A/H Limits
ATLAS-CONF-2016-085
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MSSM A/H Limits
ATLAS-CONF-2016-085
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Z’ signal region
● Inclusive in number of b-tagged jets
● Measurement considered 2015 data only

CERN-EP-2016-164
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Z’ limits
● Observed lower limit on the Z’ mass is 1.90 TeV
● SFM model with different couplings between the first 

two and the third generation
● Limits 

CERN-EP-2016-164
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Summary
● ATLAS search for heavy neutral resonances 

with di-tau final states was quite productive 
since start of the run2 data taking

● Unfortunately no new physics observed so far
● But limits have been set on various models on 

MSSM A/H and Z’ bosons
● New results with 36ifb are on they way

– So stay tuned
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BACKUP
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Additional MSSM A/H limits
ATLAS-CONF-2016-085
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Z’ model acceptance studies
CERN-EP-2016-164
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