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Introduction

Motivation
Search for new physics in final states with
boosted T-pair topologies (DiTaus)

New reconstruction and identification algorithms in X- L
channel (presented by Christian Wiel)

.
had

MC studies in order to derive systematic <

uncertainties on the T

a) reconstruction and identification efficiency lep
b) energy scale
of boosted T-pairs in the X- T Tiep channel

Outlook
Data-driven method for scale T,
factors using Z-»TT mass peak <
(X_) ThadThad and X_) ThadTIep) Thad
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Graviton samples

G —» hh » 4t samples (mass-sliced: M_ = 1TeV, ..., 5TeV)
DiTau identification depends on track reconstruction in inner detector

and shower modelling in calorimeter

Three samples concerning the inner detector:

- Overall increase in material budget
in all detector layers

- Additional 30% material in
Insertable B-Layer (IBL)

TRT
- Additional 50% material in patch panel (PPO) %
One sample containing an alternative hadronic

shower model
(QGSP_BIC instead of FTFP)
A nominal sample to compare with
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Systematic uncertainties for the
reconstruction and identification efficiency

_ truth-matched reconstructed/identified DiTaus

c =

truthDiTaus

Enominal o Emodiﬁed

Relative uncertainty =

Enominal -
Kinematic regions: .
AR pT(Thad, vis) pT(TIep)
Small Low Low
0-0.2 0-20GeV 0-20GeV
Medium Medium Medium
0.2-04 20 - 200 GeV 20 - 100 GeV
Large High High
0.4-1.0 > 200 GeV > 100 GeV
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Efficiency - 1t - hadrons + e + neutrinos

AR P (T, d’vis) pT(rlep) ATLAS Work in progress
Large High High o 90
Large High Medium
52.0% 80
La rge M ed um H Ig h 62.4% 57.9% 43.4% 29.8% 18.2% 70
Large Medium Medium o
10.6% 10.0% 8.5% 7.1% 5.6% 60
Medium High High
60.5% 44.4% 50
Medium High Medium
67.3% 58.4% 40
Medium Medium High
46.2% 32.1% 30
Medium Medium Medium
18.2% 16.9% 14.2% 11.6% 9.0% 20
Small or Low or Low 3a.5%  320%  257%  206%  15.7% 10
| | | |
Reco VeryLoose Loose  Medium Tight
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Relative Reconstruction/ID uncertainties -
TT - hadrons + e + neutrinos

AR PA(T 0 i) p.(T,.) ATLAS Work in progress
Large ngh ngh 0.81% 1.13% 2.90% 4.06% 5.08%
8
Large High Medium
1.32% 1.40% 1.49% 1.87% 2.42%
7
Large Medium High
1.80% 1.85% 2.81% 3.96% 4.63%
6
Large Medium Medium - -
6.62% 6.44%
Medi High High >
edium Ig Ig 0.74% 0.77% 1.27% 1.99% 3.09%
Medium High Medium . 4
0.42% 0.49% 0.78% 1.22% 1.69%
Medium Medium High o 3
1.64% 1.55% 1.49% 2.48% 3.87%
Medium Medium Medium - 2
Small or Low or Low 431%  2.30% 1.09% 1.16% 1.45% 1
| | | |
Reco VerylLoose Loose  Medium Tight
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Efficiency - vt - hadrons + p + neutrinos
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AR PAT, ) p.(T,) ATLAS Work in progress
Large High High 6%  620%
Large High Medium 75.9%  628% 90
Large Medium High 530%  36.2%
Large Medium Medium 60.5%  55.0% 80
Medium High High 69.6%  56.0%
Medium High Medium - .. 70
Medium Medium High 503%  455%
Medium Medium Medium 631% 50.5% 60
Small High High _— i
Small High Medium . -
Small Medium High 50.0%  37.3% 40
Small Medium Medium 618%  51.3%
Low or Low B.I%  27.1% 30
Medium Tight
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Relative Reconstruction/ID uncertainties -
TT - hadrons + p + neutrinos

AR T, ) p.(1,) ATLAS Work in progress
Large High High [ oo cax  orx R
Large High Medium o RN o 12
Large Medium High _2.78% 1.72% 0.87% 0.96% 0.93%
Large Medium Medium _2.50% 1.89% 0.77% 0.63% 1.28% 10
Medium High High _1.14% 0.92% 0.60% 0.70% 1.21%
Medium High Medium _1.17% 1.01% 1.06% 0.84% 1.05% 8
Medium Medium High _5.32% 5.02% 3.41% 2.75% 1.73%
Medium Medium Medium o e 6
Small High High _0.74% 0.55% 0.98% 1.60% 3.09%
Small High Medium _1.58% 1.41% 1.17% 1.25% 1.87% 4
Small Medium High _8.34% 7.67% 7.23% 5.82% 7.62%
Small Medium Medium s s . 2
Low or Low 7.00% 5.15% 2.28% 1.02% 1.50%
Reco IVeryLooseI Loose | Medium | Tight
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Systematic uncertainties for the energy scale

Scale ditau-pTwith a small 212 ""'+ ATLAS Work in progress :";'f;"_‘ggo
factor a : , 014 " PPo 50

(1+oc)-pT(d|tau) 012 - - + QGSP_BIC

0.1 - 0.2<AR<0.4

P (T,aq vis) > 200 GeV

. . - 0.08 ==
Uncertainties for DiTau 005 L 20GeV<p(r)<100GeV
energy scale: 0.04 - normalized
0.02 pgve HadEl
: : L
For each systematic sample Oboe i, = S D=
. 0 500 1000 1500 2000
Apply Sca|2|ng p. (ditau) [GeV]
* Perform y--Test to L
. S 22F [eareeo -
Compare hIStog rams Of ‘gdk 202— ® 1BL_30 ATLAS Work in progress —f
systematic and nominal B [somwoe] o "33 500 Gev E
Sample 1?5_ 5, " 20GeV<p(r)<100 §
. . S RS Gevy &
« Obtain a for minimal x*- R Wi
10 =
value S A
6 =
= HadEl 3
SFUncertainty=, > o ) E
modifications B 6 067 008 006 T 10T 102 108 oA
Scale Factor
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Energy scale uncertainties -

TT - hadrons + e + neutrinos

AR P(T . ) p.(T,)
Large High High
Large Medium High
Large High Medium
Large Medium Medium
Medium High High
Medium Medium High
Medium High Medium
Medium Medium Medium
Small or Low or Low

ATLAS Work in progress
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0.59%
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Energy scale uncertainties -

TT - hadrons + p + neutrinos

ATLAS Work in progress

1.22% | 1.22%
70.87% 0.62%
_1.50% 1.40%
_1.22% 1.12%
_1.01 %  0.92%
_1.71 % 1.71%
71.51 %  1.50%

1.09%  0.85%

1.22%

0.95%

1.71%

1.11%

1.01%

1.54%

1.30%

0.37%

0.75%

0.76%

1.41%

1.01%

0.92%

1.59%

1.30%

1.04%

1.28%

1.12%

1.50%

1.10%

1.07%

1.39%

1.00%

0.20%

| | | |
Rec, Very, Loos, Mew, Tion
0 Wog Se Se lup, ="

AR P(T . ) p.(T,)

Large High High

Large Medium High

Large High Medium
Large Medium Medium
Medium High High
Medium Medium High
Medium High Medium
Medium Medium Medium
Small or Low or Low
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Outlook - Scale factors from data

Idea: Use Z-»TT mass peak in boosted regime to derive scale factors

Boosted DiTaus from

Z-TT events with s C """"""'”."“"""':
hlgh-pT recoil jet § 2505 | ATLAS Work in progress E
[72] N

For both HadHad and € 2000 det=3s.1 o' 5=13TeV E

LepHad channel 11 C Preselection

Data'driven method 150:_ Truth-matched boosted _:

i DiTaus in inclusive Z— TT ]

100" sample -

Truth-matching: - -

Match each of the two 50~ edbiad

subjets in the DiTaujet to a 1 " — :

truth tau within AR < 0.2 00""50 100 150 200 250 300 350 400 450 300

cone Invariant mass of subjets [GeV]
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Background ABCD method:
composition:

- Dominated by QCD * QCD mis-modelling

« Somett, W - v (dijet MC) addressed by estimation

- Very few single top, WW, from data e
W< NQCD:NQCD>I< C

Preliminary cutflow for A © NP

signal region:

* DiTaujets with 2 subjets

 High MET cut

 |A@(MET, DiTaujet)| <1

* b veto

* DiTau identification with
BDT

Other backgrounds are subtracted from
data:

NiQCD: N:jata_ NiZ->rr_ Ni\lv->1:v_ Nittbar_ Nismgletop_ N?NW_ N,WZ

wherei =B, C, D
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Expected signal purity

- > B AERRRRERRRRARERRE RERRE RRRRE RRRRS
e o1, tt, W v & 3001 ATLAS Work in progress
O — —
taken from MC = : Boco :
samples £ 250 BWibar | -
« QCD calculated by 2 - BWaun | -
ABCD method 2001 Ztatay |
« Normalization of 150:_ . E
other backgrounds to - ILdt=3’5-‘ fo’ is=13TeV 4
be verified in control 1003_ B
regions s -
« Work is ongoing 500 . .
B adHad 7
B T N I A A A A

00 50 100 150 200 250 300 350 400 450 500
Invariant mass of subjets [GeV]
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Summary

« Systematic uncertainties for
reconstruction/identification efficiency and
energy scale of boosted DiTaus in X-=
T, oaTiep channel have been calculated (MC

studies)

» Data-driven approach for scale factors and
corresponding uncertainties using Z-TT
(for both X- T oaTiep and X-» Tt T, ) may

had had
be possible
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Thank you for your
attention!
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