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Overview

Thad

’

* Reconstruction of boosted tau pair topologies
* H->hh, A->Zh, gg->hh h/ Ty
« Standard tau reconstruction:

— Reconstruction of single hadronic tau decays

AR 2 0.4 AR < 0.4

— Highly boosted tau pairs can not
be reconstructed separately

— Merge into the same anti-kt-4 seed jet

+ Di-tau reconstruction:
— Search for anti-kt-10 jets as di-tau seeds

— Filter for subjets with associated track(s) anti-kt-10-jet
+  Di-tau identification: 0.1canS 3 Sore cone T—(@)

isolation region

— QCD background separation
— BDT based
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Signal Efficiency (Reconstruction)

Di-Tau Reconstruction

« A—=Zh—=Il+ 77 mitm,=2TeV (Pythia8) "

* tauRec: taus merge at AR < 0.4 R
and p;> 500 GeV <

« DiTauRec: efficiencies of up to 90% at 0.2 < AR < 0.4
and 400 GeV < p; < 1200 GeV
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Di-Tau Reconstruction

* Anti-kt-10 jets seeds

» Filter for 2 subjets with at least one associated track (full hadronic)
or 1 subjet + electron or muon candidate (semi-leptonic)

 Track and vertex association
* Electron and muon finder > o
 (Cell based ID variable calculation | coneneroy cepont

2.57 O ditau candidate

160

140

120

O  subjet

- 100
| ATLASywork

anti'kt- ]. O-j et 2:— in progfess

AR<0.1: inner tau cone T™(® B
0.1<AR<0.2: outer tau cone = o@ 1.5
0.2<AR: isolation region
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Di-Tau Reconstruction

Cuts for release 20.7:

Jet p; > 300 GeV

Subjet pr > 15 GeV, nTracks >1,n < 5

Track p;> 1 GeV, IPdOMax = 1, IPzOMax = 1.5

Electron p; > 7 GeV, |n| < 2.47, author: Electron or Ambiguous
Muon p; > 7 GeV, |n| < 2.47, muon quality = 2 (MuonSelectionTool)



DiTauRec

|

Implementation

JobOptions=—=>» ToolHandler

DiTauBuilder
AA

SeedJetBuilder
SubjetBuilder
TrackFinder
VertexFitter
EIMuFinder
CellFinder
IDVarCalculator

A

xAODTau e ——

DiTaulet
DiTauletContainer
DiTauJetAuxContainer
Helper Defs and Dicts

l

DiTauCandidateData
A
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normalized number of events

Di-Tau Identification

Di-tau signal QCD background
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normalized number of events

Di-Tau Identification

Di-tau signal QCD background
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Di-Tau Identification

QCD background

T
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Di-Tau Signal
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Di-Tau Identification

Di-tau signal QCD background
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Di-Tau Identification

« Signal: Pythia8, A—=>Zh =l + 17, m,= 2 TeV (60k)
« Background: high-p di-jet data (10k)
« BDT with 2 ID variables (TMVA)
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I:' High-pT-Di-Jet Background (training)

}f!\TLAS work ‘
En progress

Di-Tau Signal (test)
High-pT-Di-Jet Background (test)
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Di-Tau Identification

a B N L ]
i 1.2 — ATLAS work ° working point: eff sig=0.9 ]
8 o in progress ° working point: eff sig=0.8 B
Q 1 L working point: eff sig=0.6 _]
(@] - m
= ", .
2 B —+—Z
@ 0.6 —_
0.4 —
0.2 —

0 C | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | I | ]

0 200 400 600 800 1000 1200

di-tau P, [GeV]

* Future plans: update DiTaulD for xAOD input
« MC multi-jet background



Summary and Outlook

New reconstruction method for boosted tau pairs
DiTauRec available in Athena release 20.7.2
Validation in G/H->hh->bb 77

Proof of concept for Di-Tau Identification

High efficiency in QCD background separation
Work in progress on DiTaulD
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Di-Tau EDM Output

Di-tau jet pt, eta, phi, m, E
Subjets pt, eta, phi, m, E

3 ID variables + 1 per subjet
BDT scores

ElementLinks to:

— Anti-Kt-10 seed jet
— Tracks

— Vertices

optional: Cells for ID studies



normalized number of events

Di-Tau Identification
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Di-Tau Identification
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Di-Tau Identification
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orrelation

Signal QCD background
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Signal Efficiency (ID)

Di-Tau Identification
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