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WHAT IS A TAU LEPTONZ?

IN ATLAS

For detector signatures we refer to taus only for

IN PHYSICS

The tau is the 3rd generation
charged lepton:

e Mass of 1777 MeV
e Lifetime of 0.29 ps

e Will decay into 1 e/u+ 2v (33%)
or pions + 1v (67%) -

0

hadronically decaying taus

Signature Is 1 or 3 Charged Pions +
Neutral Pions
e Charged Pions Leave Tracks in

Detector + Calorimeter Deposits
e Neutral Pions Decay Into
Photons Leaving Entries in ECAL
e Need To Combine Track and
Calorimeter Info
e Results in a Narrow Jet With Few

¢
H

e |deal for Higgs measurements

due to largeHiggs branching : ke
: . TT deca T .
fraction of Higgs to taus Lo oen 64.8% e Charge of Tracks Inside of Jet
Required To Be *1
 Abundant search program of !
BSM physics that is enhanced to . Rule of thumb:
1 1 When we talk about a physics process, taus refer to
3rd generation fermions (eg. taus) o UL e
v When we talk about detector signatures we mean
e m T hadronically decaying taus
17.8%17.4% 64.8%
Credit: I. Neutelings Credit: J. Degens
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https://tikz.net/sm_decay_piechart/
https://indico.cern.ch/event/1552037/contributions/6585182/attachments/3130672/5553753/Tau_hadronic_tagging%20workshop.pdf

HADRONIC TAU RECONSTRUCTION

O\.
fcﬁ ECAL HCAL Legend
e,
Tau PFOs
Pil
neup 7+ candidates
vertex

‘

7V candidates

Default 43 mm .-

primary
Vertex ) ~24mm () .
(30 GeV)
Tau jet >
vertex
Shot PFOs
—
—
—
2
Hadronic tau candidates are reconstructed from charged -
tracks and neutral-energy deposits using particle-flow (PFO) 38 Conv. Tracks
objects. h

Credit: J. Degens <

The main visible categories are 1-prong and 3-prong
decays, with/without neutral pions (110).

This reconstruction output is the input to GNtau
iIdentification and the Run-3 calibration shown in later slides.

Internal



https://indico.cern.ch/event/1552037/contributions/6585182/attachments/3130672/5553753/Tau_hadronic_tagging%20workshop.pdf

Classify hadronic tau decays by
charged/neutral hadron multiplicity (1-
prong, 3-prong, with/without n°).

Improve separation of true hadronic
taus from jets, electrons, and muons.

Use calorimeter clusters, tracking, and
n’ substructure reconstruction.

D [ [ | |
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Truth tau decay mode

DECAY MODES

‘I_ =+
L
< HCAL
ECAL
.
tracker
-
e m Sl ST = afVT STt ne D e
1.PRONG 3.PRONG

Credit: |. Neutelings

» 1-prong and 3-prong categories are used explicitly in calibration
« Decay-mode splitting improves both CP-sensitive analyses and 4-vector modelling
e Calibration is performed separately in 1-prong and 3-prong categories (i.e. category-

dependent scale factors)
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https://tikz.net/sm_decay_piechart/
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GNTau is a hybrid graph transformer-based
neural network algorithm for the identification of
the visible decay products of hadronic taus, used
by the ATLAS experiment in Run 3 of the LHC.

TAU IDENTIFICATION (TAUID)

Working Point Signal efficiency

Very Loose 95%
Loose 1-prong 85%
Loose 3-prong 75%
Medium 1-prong 75%
Medium 3-prong 60%
Tight 1-prong 60%

Tight 3-prong 45%

During Run 2, RNNs
were used to identify true
hadronic taus and reject
jets.

For Run 3, a new GNN
based algorithm has
been developed (GNTau).

Currently being calibrated
for 2022, 2023 and 2024.

ID trained to reject jets faking
T

Using artificial neural
networks taking low level
(tracks/clusters) and high level

information from 7, candidate

Comparison of the inverse of

the efficiency (rejection) of
the RNN and GNTau
identification algorithms for
misidentified reconstructed T
candidates from tt events as a
function of the T pT

The performance plots (right)
compare Run-2 RNN and
Run-3 GNtau at equal
efficiency, showing higher
rejection of fake taus with
GNtau.

Rejection
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Credit: Tau CP conveners
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/TAUP-2026-01/

PROCESSES

W (17 Probe

*Currently not used

 Correct Tau ID efficiencies on Tau ID scores, Scale factors are measured in pT bins, separately for

1-prong and 3-prong taus.
Sha b N(true taus pass a certain ID)

N(all truth taus)

€
cp Data .

EMC

* €y is derived with pre-tit yields, €,,,, is with post-fit yields.
» The fitted variable is the TaulD score

* In total four measurements for three processes (Z — 1,7, tt = Ilt,, W = 1,0) to provide SFs for
pT ranging 15 GeV to over 200 GeV.




LATEST RECOMMENDATION FROM THE ATLAS-TAU GROUP

1.Tau ldentification 2. eVeto:

» Scale factors for electrons mis-ID as tau,
available for Run2 (documented in CDS
link ) and Run3 2022 dataset
(documented in CDS link).

* RNN-based ID scale factors & uncertainties
available for Run2 (documented in CDS
link ) and Run2 dataset (documented
in_slides and slides ).

E ProviidivG * Provided via TauEfficiencyCorrectionTool

TauEfficiencyCorrectionTool for Loose/ for combinations of Tau RNN |ID/eVeto
Medium/Tight WPs. WPs.

* From ABR 25.2.57: SFs also for 15-20 » Matching to true electrons handled
GeV (Medium/Tight WPs). internally = no extra matching needed.

3. TauEnergyScale (TES):

° New in-situ TES from Z—=T1T

(Run3), covering low-pt spectrum
documented in Slides and JIRA .

0 High-pt: old uncertainties
(TestBeam & MC comparison)
still valid until updates.

0 TES and uncertainties provided
via TauSmearingTool.

AND WHERE TO FIND IT (ALL THE LINKS ATTACHED)



https://twiki.cern.ch/twiki/bin/edit/AtlasProtected/TauEnergyScale?topicparent=AtlasProtected.TauRecommendationsR22;nowysiwyg=1
https://indico.cern.ch/event/1533397/contributions/6452412/attachments/3043941/5378050/25_04_02.pdf
https://its.cern.ch/jira/browse/ATLTAU-1826
https://cds.cern.ch/record/2919593
https://cds.cern.ch/record/2919593
https://cds.cern.ch/record/2883708
https://cds.cern.ch/record/2923951
https://cds.cern.ch/record/2923951
https://indico.cern.ch/event/1406675/contributions/5916743/attachments/2839491/4962789/Slides_TauWG_20240417_ADM.pdf
https://indico.cern.ch/event/1538698/contributions/6479548/attachments/3053342/5397780/Slides_TauWG_20250416.pdf

COMBINED RUN-3 GNTAU
CALIBRATION RESULTS

— Run:3 (Year 2022+2023+2024) with GNTau
— Latest VO7/ nTuples
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7, AND rycp CR DISTRIBUTIONS

N/
0’0

R/
0‘0

R/
0‘0

R/
0‘0

We validate the core tau-lepton
kinematics using transverse
momentum and pseudorapidity
in all the 4 working point (plots
showing- “Not Loose” (NL)
category).

Data and simulation are in good
agreement in the populated
regions, with residual differences

covered by uncertainties.

This confirms that the event
kinematics are well modelled
before extracting calibration

factors.

Equivalent checks for other tau-
identification categories are

consistent and kept in backup.
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The same-sign control region is used to derive the
misidentified-jet background distribution for the signal
region.

In the NL category, the control-region shape is well
described within uncertainties.

This supports a stable transfer of the misidentified-jet
estimate from control to signal regions.

— More info at the backup




FITTING STRATEGY

 We use a simultaneous template likelihood fit
across channels and tau-ID categories.

« Signal and fake components are constrained
together using SR and CR information.

e POls are tau-ID efficiency scale factors,
extracted by prongness and working point.

« Detector and theory systematics are profiled
consistently in one global fit.

Fitter

e Prefit-to-postfit comparison is used to verify
closure and fit stability.

Credit: TRExFitter

e Final output is a coherent set of Run-3 SFs with
full uncertainties and correlations.
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https://gitlab.cern.ch/TRExStats/TRExFitter
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— More info at the backup 12




GNTAU TTBAR RUN-3
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SCALE FACTOR RUN-3
Year—-22+23+24

ettau  Loose Medium Tight mu+tau Loose Medium Tight I+tau Loose Medium  Tight

01+ 002

102 = G021 102+ 005 1.0 & 0.6

k= 001110104002

{00 02

1.00 £ 0.02|1.00 £ 0.03

0.95 £ 0.03/0.92 £ 0.04/0.92 £ 0.04 094+ 0.0240.95 £ 0.02:093 £ 015

0:95 = 0:05:0.92 + 0:0410.92+ 0.05

Run-3 ptBin 1/3-prong

e Final Run-3 SFs are extracted for e+tau, mu+tau, and combined |+tau, split by prongness and WP.
e 1-prong SFs are near unity; 3-prong SFs are slightly below unity but stable across Loose/Medium/Tight.

» Results are consistent across channels and provide the recommendation-ready calibration for analyses.

14 — More info at the backup




FUTURE PLANS FOR TAU

Aiming at Summer 2026

> Nominally will only cover
2022+2023+2024 and GNTau
case:

o With help from PA teams, run2
GNTau recommendations are
also covered quite well

o Will cover ttbar Run-3 reco

15

Extension to MC23d with MC-

MC comparison

Missing:

o TaulD: W->tauv Run2&3,
Combination studies for

Run2, pseudo-continuous

recommendations for
Run2&3

o In-situ TES in ttbar channel

Credit: Tau CP conveners



https://twiki.cern.ch/twiki/bin/viewauth/AtlasProtected/TauRecommendationsR22

- SUMMARY

o i

e This work delivers a combined Run-3 GNTau tau-ID calibration in
semileptonic ttbar events (2022+2023+2024, 13.6 TeV).

e« Core kinematic and control validations (tau pT, tau eta, rQCD CR) show consistent
modelling in the fitted phase space.

A simultaneous SR+CR template likelihood fit is used to constrain signal and fake
components in situ.

e Prefit/postfit comparisons in representative channels show clear closure improvement
and NP pulls remain within expected ranges overall.

e Final SFs are stable across e+tau, mu+tau, and combined |I+tau, with 1p near unity and
3p slightly below unity.

¢ These results provide recommendation-ready Run-3 calibration inputs for ATLAS
analyses using hadronic taus. :

b -

16




- e - o ok ‘ >
> > N‘\"\v‘.“.")‘?-".w.
-, O AR CAy ST
B . . - “ B
s R

oS R

Credits-OpenAl






e+tau

[20,25]
[25,30]
130,40]
140,60]

160,80]

[80,120]

[>120]

Loose

0.99 + 0.04

Scale Factor Run-3

Medium
0.99 + 0.04

1lprong

Tight

(9920205

(E7=003

0.98 +£ 0.03

0.98 + 0.04

1.00 £ 0.02

1.00 £ 0.03

1.00 £ 0.04

0.98 £ 0.02

IO (R (2

0.98 £ 0.03

1=00==002

1.01 £0.03

1.02 £ 0.04

1.02 £ 0.02

IR05==0S

1.06 £ 0.04

0o 0o

1.05 £ 0.04

106 =005

mu-+tau
[20,25]
[25,30]
[30,40]
140,60]

160,80]

[80,120]

[>120]

| Year-22+23+24

L.oose

1.05 £ 0.04

Medium
1.03 + 0.04

Tight

1.04 £ 0.05

=00E= 005

(EO9-=(0.05

1.00 £ 0.04

500-=0:02

=0 =005

1.00 £ 0.03

02 == (12

1.03 £ 0.02

1.04 £ 0.03

1G] =R )2

202005

1203 £ 0:03

05 =02

150 55-=0c

1.07 £ 0.04

1.01 £ 0.04

1.03 £ 0.04

505==05

Run-3 ptbBin 1-prong

19

I+tau
[20,25]
[25,30]
[30,40]
140,60]

160,80]

[80,120]

[>120]

Loose

B 2= 002

Medium

J=02-50:02

Tight

1.02 £ 0.03

(90202

(99 =0

(00102

e Ol ==a (1 0

0 =002

1.00=0.02

1.00 £ 0.01

EOL-=0.02

kOl () 02

| BRI UN

020102

02 0202

105 -L0.01

1.04 £ 0.02

1.07 £ 0.02

1.02 £ 0.02

1.04 £ 0.02

105505




e+tau Loose

Scale Factor Run-3
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EORR 0.95 +0.04 | 0.95 +0.04 | 0.96 + 0.05 EIRI 0.99 +0.04 | 0.98 +£0.04 | 0.97 + 0.05
I 1.00 + 0.04 | 0.99 £ 0.05 | 0.99 + 0.06 (R 1.00 + 0.04 | 0.97 £0.04 | 0.98 £ 0.05
EORPIIRY 1.01 +0.05 | 1.04 £ 0.05 | 1.03 + 0.06 NI 1.04 +0.04 | 1.04 £ 0.05 | 1.05 £ 0.06
BNV 1.08 +0.06 | 1.09 +0.06 | 1.10 + 0.07 ESPNIBN 1.07 +0.07 | 1.05 + 0.07 | 1.06 + 0.08

Run-3 ptBin 3-prong
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I+tau Loose

Pl 0.86 + 0.03

Medium

():62-E0:03

Tight

(.62 4+ 0:05

I 0.94 + 0.02

0:92-E0.05

0.9+ 0.03

EI 0.97 + 0.02

U:06--E0:03

0.96 = 0.03

U 1.00 + 0.02

098 -£0:03

(s =005

[80,120]

=03 003

1.04 £ 0.03

1.04 +£ 0.04

[>120] 1.08 £0.02

1.08 £0.03

1.08 £0.04




STRUCTURE OF THE ATLAS TAU GROUP

Seed jet selection

. Tau reconstruction
. Tau particle flow

WORKING GROUP JET SELECTION o moN T

TRACKS/CLUSTERS

Tau Reco and ID

* Maintain & Develop ATLAS Tau Reconstruction Software and Mis-ID
Rejection Algorithms

*Improve Tau Reconstruction Algorithms & Event Data Model

* Liaise With Central Computing & Reconstruction Developments

*Develop Tau Validation Software & Follow Up PhysicsValidation Issues

* Build Frameworks for MC-Based Tuning of Tau Algorithms

. Tau energy scale

TAU PRODUCTION
VERTEX ASSOCIATION
EM CLUSTERING *
BUILD SHOT, NEUTRAL AND CLASSIFICATION

AND HADRONIC

Fake Tau Task Force (FFTF). FLOW OBJECTS SUBSTRUCTURE
* Assist Analysis Teams To Implement Fake-Tau Backgound Estimations
Using the Universal Fake Factor (UFF) Method. TAU PARTICLE FLOW
* Liase With the Analysis Teams To Understand and Support Their SHOWER
Fake-Tau Background Estimations Using Other Methodologies. :
SUBTRACTIO :
- Develop Primitive Fake-Factor and Templates To Implement the UFF A : COMBINED TES

Method With the New Run3 Dataset. FINAL TAU ENERGY
SCALE (TES)

- Correction to Electron Rejection Efficiency (eVeto). “
- Correction to Tau Decay Mode Classification Efficiency. IDENTIFICATION

» Correction to Tau Energy Scale (TES).

Tau Measurement & Calibration (M&C) Provides Corrections for the :
Different Tau Algorithms To Cover the Difference Between Data and MC :
- Correction to Tau ID Efficiency (Jet Rejection).




PERFORMANCE OF GNTAU
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8 10" FVS=13TeV === GNTau v06 Nominal E
o F pr>15GeV == GNTau v07 PRUNED .
2 [ 1-Prong —— GNTau v07 EXTRA VARS ]
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T-jet efficiency
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T-jet efficiency

3-prong ROC

22

1-PRONG:

All GNTau v07 variants outperform the RNN
baseline across efficiency range.

PFLOW and Extra Variables models give the
highest background rejection (x3-4 vs RNN).

Consistent gain over vO6 nominal, especially
at loose and medium WPs.

3-PRONG:

Similar trend: vO7 variants significantly
better than RNN.

Improvement mainly below 100 GeV; 20-
30% gain at loose/medium WPs.

PFLOW provides additional benefit, but
stability at high-pt still under study.



https://indico.cern.ch/event/1572800/contributions/6626460/attachments/3110006/5512740/tau_gntauv07_1.pdf
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The SS control region is used to define the fake-template
shape.

Fake yield in a region is computed as (Data - non-fake MC).
rQCD is the OS/SS transfer factor for this fake component.
Definition: rQCD = [(Data-MC) OS] / [(Data-MC)_SS].

SR fake prediction is built as Fake_SR = rQCD x (Data-

MEC) 55

This method uses SS data shape and normalises to OS
expectation.

rQCD is evaluated per tau-1D category and prongness.

rQCD binning is optimised (bin merging when needed) to
keep transfer factors stable.

Stability is assessed from fit behaviour and uncertainty
propagation, not visual inspection alone.

The final SR fake model is therefore data-driven in both
shape (SS) and normalisation (rQCD transfer).




E1P PREFIT POSTFIT DISTRIBUTION

elp Prefit Distribution Prefit

10°
..(L) i<l LI I 1 T I LI I LI I LI I LI I 1T | T ] 2 _I TTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTT I_ % : T | T T T | L | LI | LI | LI | LI | LI : % I I B I | | LI | 1T 171 | 1T 171 | T 177 | 1T 1T 1T
§ 1800:— ATLAS Work in Progress @ Data B True Z — 1t - § 25000 ATLAS Work in Progress @ Data P True Z — 1t | 9 22000 ATLAS Work in Progress @ Data M True Z — vt 7 o 50000__ ATLAS Work in Progress® Data M True Z — vt _]
L - Vs=13.6 TeV, 165.2 {i'True TopM True Rest - L - Vs=13.6 TeV, 165.2 1'True TopM True Rest ] w - Vs=13.6 TeV, 165.2 {I'True Top True Rest w - Vs=13.6 TeV, 165.2 'True Top True Rest - .
1600 1 ID in ff — et BFake W FakeZ — Il C tIDintf — et BFake W FakeZ — Il 20000 ¢ D in ff — ex MFakeW FakeZ -1l [ tIDintt — et MFakeW FakeZ -1 ] Pre-fit data/MC
" tt - e+1pNL SR Fake Top Fake Rest ] 20000 tt — e+1p LNM SR Fake Top 'Fake Rest ] 18000 tt — e+1p MNT SR Fake Top. Fake Rest 40000‘_ tt - e+1p T SR Fake Top. Fake Rest ]
1400 - Pre-Fit Fake 77 Uncertainty A - Pre-Fit Fake  /Uncertainty A 160005 Pre-Fit Fake  7ZUncertainty - Pre-Fit Fake 77 Uncertainty - tre n d S: P reflt
1200 _- - ] : ] _ ]
- ] - . 14000 3 - .
B L ] 15000 @i . 7757 E 30000 e . shows expected
- = - ! ] 12000 e, C - - ] : :
E ] st ] E e ] i ] normalization/shape
800 = e g . 10000 R - . :
: : 10000 T e - E 200001 N residuals across
600 - - — m — - - Cascescacce i .
- - - - 6000 B - L some WP bins.
A00E B 5000( . 40000 E 10000 -
200[~ - - . 2000 = - ] :
- . e - ] e - - e Data/MC differences
. O_ | | | 1 | | | 1 | | 1 | [ 1 Q ] 1 - . L1 ‘,“ “,‘ L1 ‘,‘ L1 ‘,“ “,‘ L1 ‘,“ “,‘ L1 ‘,“ “,‘ Ll . O_ | + | | | } - | } | | | } | | | } | | | } | | | } | | | _ . O_ | | | | ! || | | } 1 [ 1 } 1 [ 1 ¥ | 'I—i—i—i—if_
B oox 5 Iy B are moderate and
2 E o -1E E 2 ) y , , E o 2 y , Z : E . . "
5 ABsrssssssssssgrmssinssssnssssssigonss gt s 555554 S i 5 | Gy G e = 1%%///}2%//////%///// %% consistent with D refit
S 0.9 3 T o9k 3 S 0.9F = S 0.9F =
Q - E o U ] = 3 E = 3 ] i
0-8"002 004 006 008 01 012 014 Of15 016 017 048 049 0.2 021 092 023 0.24 0.25 08026 028 03 032 034 036 038 04 0§32 0.5 0.6 0.7 0.8 0.9 1 SyStematIC envelope'
© GNN score <~ GNN score v GNN score © GNN score

Not Loose Loose Not Medium Medium Not Tight Tight

elp Postfit Distribution 3

2 C ] i) 2 F ] 2 R
§ 1800:_ ATLAS Work in Progress @ Data PiTrue Z — vt § 25000/— ATLAS Work in Progress® Data PBTrueZ -t _ § 22000 ATLAS Work in Progress @ Data W True Z — tt - § 50000__ ATLAS Work in Progress @ Data M True Z — vt _] [
m 100F- (s = 13.6 TeV, 165.2 1'True TopMi True Rest @ - Vs=13.6 TeV, 165.2 1i'True TopM True Rest | 0 0000F- s =13.6 TeV, 165.2 1'True TopM True Rest 7 m - Vs=13.6 TeV, 165.2 1'True TopMl True Rest - P OStht
- tIDintt = et B Fake W Fake Z — Il - L tIDintt — et B Fake W FakeZ — Il A - tIDintt = et B Fake W Fake Z — Il 7 . tIDintt = et B Fake W FakeZ — 1l
1400 tt - e+1p NL SR Fake Top Fake Rest 5 " tt - e+1p LNM SR Fake Top  Fake Rest ] 18000 tt — e+1p MNT SR Fake Top Fake Rest — - tt = e+1p TSR Fake Top Fake Rest ]
- Post-Fit Fake 7/ Uncertainty - 00001 b st-Fit Fake 7 Uncertainty - 16000 POSt-Fit Fake 77 Uncertainty 4000 Post-Fi Fake 7 Uncertainty Improves data/MC
: ” : B ” | - ’ ] - ’ — V :
1200— —] - . C ] L _
- . - i 14000 ~ - ] PR
1000 E 15000__o - e E 30000 e - Postfit improves
- . B § — ERETEE PR - B 1
- ] - e : - S ] e : closure across NL,
: ; 1oo0ofg ey e E 200001 L LNM, MNT, &
600_ — B —— 1 = —— e : [} : .
: ] - — ] 60005 — E - ] T categories.
400 ] B . o — B A
B N 5000 — 7 4000 - 10000~ 7
200 — - - - = - . PR
- ] B | 2000f ) : : Ratio is flatter and
. Or | | | 1 | | | 1 | | | 1 | . 9 | l_l_*_l_l | * J I j i _‘ L Ll | Ll | Ll | Ll | Ll | Ll | Ll | Ll | Ll | Ll ‘_ . 0: | ! | | | 1 | | | 1 | | | 1 | | | 1 | | | 1 | | | 1 | | | : . 0_ | | | | 1 | | | | 1 ) — } ) —— I | + | | - L
- E: = 5 O E - E - E closer to unity,
a 1.15— E & 1.1E = a 1.15— E a 1.15— E ]
S U S SO O P T T S—— supporting stable E1p
I S § oo : I S I S SF extraction.
"0 0.02 0.04 006 008 0.1 0.12 0.14 008.15 0.16 0.17 0.18 0.19 0.2 0.21 0.22 0.23 0.24 0.25 "~ 026 028 03 032 034 036 038 04 '8.4 0.5 0.6 0.7 0.8 0.9 1
t© GNN score <~ GNN score © GNN score © GNN score

Not Loose Loose Not Medium Medium Not Tight Tight




E3P PREFIT POSTFIT DISTRIBUTION

@
e3p Prefit Distribution © Prefit

.‘(L) 3000_I T T T I T T T T I T T T T I T T T T I T T T T—] 2 T | L | LI | LI | LI | L | LI | 1T 179 _.g 7000_—| T | LI | LI | LI | LI | L | LI | l—_ % 14000:"| TT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TT I":
§ | ATLAS Work in Progress® Data PBTrueZ - v § 12000__ ATLAS Work in Progress @ Data WTrue Z — v _| o - ATLAS Work in Progress @ Data M True Z — vt 1 o . ATLAS Work in Progress@ Data MTrueZ - v
w - Vs =13.6 TeV, 165.2 1'True Top True Rest ]| L - Vs=13.6 TeV, 165.2 'True Topl True Rest Y 5000 Vs = 13.6 TeV, 165.2 {i'True Top Ml True Rest ] Y o000l V8 =13:6 TeV, 165.2 "True TopM True Rest ]
25001 7 ID in f — et MFakeW FakeZ Il — [ tIDinti—>er MFakeW FakeZ =1l ] [ tiDintt ~er MFake W — FakeZ 1l 7 r tiDintl e WfakeW FakeZ 1l 7 Pre-fit data/MC
- tt — e+3p NL SR Fake Top. Fake Rest - 10000 tt — e+3p LNM SR Fake Top. Fake Rest — - tt — e+3p MNT SR Fake Top  Fake Rest ] | tt —e+3p TSR Fake Top  Fake Rest |
[ Post-Fi 2 inty F / inty 50001 Post-Fi 2 inty — 100001 Pre-Fi 2 inty . T
20001 Post-Fit Fake 77 Uncertainty - - Post-Fit Fake 77 Uncertainty - - Post-Fit Fake 77 Uncertainty ] : Pre-Fit Fake 77 Uncertainty ] trends - E3p preflt IS
i ] 8000~ = s . § . et
I ] - . 1 4000 g = 8000} . more statistically
1500 - i S S i - e ] [ e, ] it
: : 6000~ . a000 {8 e - 0001 G B sensitive and shows
1000/~ ] souol T — : ; K it larger residual
| | ' : : E tructure than 1
: : ! S : ; : : structure than 1p.
500~ ] 2000/~ ] 1000 S 2000:— _
'd O: I|I.I!I.II‘ _’_'_._; _c Oj‘!‘“.“‘-“‘.“‘.“‘.“‘.“‘i 'O O:"‘-"‘-“‘-“‘-“‘-“‘-“‘-‘; 'O O:HH"H"HYY'H‘"'"'!H”'””'””'””: The maln
(0] E 3 E J (&) c 7 (&) E ]
g : g e M : 7777 differences appear in
(\U 1;_ """"""" @ @ rinry @7 . ’."/'*".“'/'*".9; ; 1%‘/#—/—#.»’-/-#»‘ /4-/-///#.#//s/-/-/‘//v/-/-ﬁ;'»/-/-/‘//-/’-/4///9/-'//9/-/4//7’7/-/‘//‘-/4//795 E 1%"//'/'*./'/'/’/’/’/‘/'/’//’/.‘///'ﬁ/’/’//'/'/’./'/'/’/’/7‘*/’///"’//y'*/’//'/*/’/"//’//é E 1%7/%%%//%% p p
© 0.9k = © = 3 © 0.9F = © 0.9F =
B S | , o s o9 ; Sy OSSN & ok WP-dependent
0 0.05 0.1 0.15 0.2 0.25 © 02 028 03 032 034 036 038 04 04 042 044 046 048 05 052 0.54 055 0.6 065 0.7 0.75 0.8 085 09 095 1 . .
t GNN score <« GNN score v GNN score © GNN score normallzatlon/Shape
: . : : composition.
Not Loose Loose Not Medium Medium Not Tight Tight P
10°
% 3000 X_l T T T | T T T T | T T T T | T T T T | T T T T—] .‘(Q T | LI I LI I L I L I LI I LI I LI I _'g 7000 _—| T | LI | LI | L | LI | LI | LI | l—_ .‘g T TTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | T T T T1] @
0 | ATLAS Work in Progress ¢ Data PBTrue Z = v § 12000__ ATLAS Wwork in Progress® Data BTrue Z — v _| o ~ ATLAS Work in Progress @ Data M TrueZ — 1t o | ATLAS Work in Progress @ Data PBTrueZ - v ] -
It : S = 136 TeV, 1652 ! 1True TOp.TI’ue ReSt : 1| | Vg = 136 TeV, 1652 [ 1True TOp-True ReSt - Ll 6000_— Vg = 136 Tev, 1652 1 1True TOp.TrUe Rest ] 1] 12000— Vs = 136 TeV, 1652 1 1True TOp.TI’ue ReSt ] P Ostflt
2500 tIDintf — et BMFake W FakeZ — Il — [ tIDintt - et BFakeW FakeZ -1l | - tiDintt — et MFakeW  FakeZ —Il 7 . tIDintt — et MFakeW FakeZ -1l |
- tt — e+3p NL SR Fake Top Fake Rest - 100001 tt — e+3p LNM SR Fake Top Fake Rest - tt — e+3p MNT SR Fake Top Fake Rest ] 100001 tt — e+3p T SR Fake Top Fake Rest 7
" Post-Fit Fake 7/ Uncertainty | Post-Fit Fake  7/Uncertainty 5000~ Post-Fit Fake 7/ Uncertainty ] | Post-Fit Fake 7/ Uncertainty .
2000F- ] K ] i ] I ] Improves data/MC:
L il 8000— — L - B _
L i - _ 8000 — . .
. 1 AP 1 000y ] —— 1 Postfit reduces prefit
1500~ ] B ISP VP 7 - - L Ry 2axaxs - . .
- . 6000/~ — o SMNaatey - 6000/ e, —
: : § . : a000] ] : ] residuals and gives
1000(— - - ] - . i ]
: : 4000 e o00f E 10008 E consistent Data/MC
- ] ; — ] i ] - ] within uncertainties.
500 ~ 2000 5 10001 —= 2000 N
. B | | 1 | | | l D—O—‘—O—! | | | N B | | | | | | | | | | | | | | | | | | | | | | N . : | | | 1 | | | 1 | | | 1 | | 1 | | | 1 | | | 1 | | | 1 | : . _\ L] 1 L] 1 111 1 - i | i | 1 || ! I_l_l_l_!_l_l_l_l: :
s O *itbreie- 5 O ! ' ' ' ' ' ' g s O E s O E Stable closure in E3p
= 1.1 = o 1.1 = = 1.1 — = 1.1 =
o E 3 e = o E = o E = .
E 1;— -------------- @-------mmmeeee Saalls [ @ 4 ‘r-/-f/.f-/-ﬁ/dvg % 1;ﬂ_ﬁ,.#ﬁ,N_M/,,,.,,W_M,W_,, Y %, //,,g ; 1?/V-ﬁ/‘f-f///w‘///»'Q///»/-f///»/-f/z./-f///vW//V-.//—/—///f-/—///‘-//ﬂvg ; 1?&ww.wﬁw—~~v.~‘w—ufw—#&-Mﬁv-»ﬁﬂ-/-‘w-/ww-/-urgfwmg Confl rmS rObUSt 3—
5 3 E = - ; T 3 E T 3 E )
© e 8 0% S o S b prong SF extraction
0 0.05 0.1 0.15 0.2 0.25 0.8 026 028 03 032 034 036 038 04 '8.4 0.42 044 046 048 05 052 054 055 0.6 0.65 07 075 0.8 085 09 095 1 . .
t© GNN score <~ GNN score © GNN score © GNN score IN COM bl ned Ru n'3 .

Not Loose Loose Not Medium Medium Not Tight Tight
26




GNTAU TTBAR RUN-2

Scale factors measured for different p; bins.
All available systematics.

Smaller uncertainties than previous scale
factor recommendations.

Optimisations to decrease uncertainties:
® Rebinning.

® Floating normalization for fakes.

® Additional cuts to reduce fakes.
Currently switching to GNTau.

A comparison of SFs from three fits where with
3 different options for background treatment:

® no FakeNF - no floating normalization for
background

o 2 fakeTauNF - a norm factor is assigned for
1 prong and 3 prong in the fit

® modifiedfakeTauNF - assigning a norm
factor based on tau oT
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https://indico.cern.ch/event/1579467/#preview:5533888
https://indico.cern.ch/event/1406675/contributions/5916743/attachments/2839491/4962789/Slides_TauWG_20240417_ADM.pdf
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