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Physics analysis

1. Precision measurements in SM - finished

2. HH— bbrr : main focus now, as it is a high profile
analysis ...

Operations

1. Run-3 data taking (ending soon)

Phase-Il upgrade

1. Report will go on WG-5.2



WG-2: Physics analysis report 4: I' W sensitivity

Study if we are sensitive in high mTW region to a 'WW measurement
Use the final result (particle level kinematics and uncertainties) from our previous
analysis (published 2025)
Scan I'W using Sherpa new version (3.0.0) - truth level only
Pedro Mascarenhas MsC. - Jun. 2026

Overview of I',, measurements
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WG-2: Physics analysis report 4: Run 2 HH— bbzr

Details on
kick-off meeting
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EXERRIMENT Figure 2.1: Production of Higgs boson pairs through gluon-fusion with triangle (lefg a contributions.
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Overwhelming top and ZZ
background
Studing the use of GNN
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WG-2: Strategy for the next months

Focus efforts on HH —bbzr

Di-Higgs analysis is a flagship and high
profile LHC analysis

Very large effort in ATLAS and CMS
Tasks for this analysis :

O

O

O

Contribution in Software and Performance
(Tau Software & Performance) |

New analysis framework (easyjet)
New format for the data containers
Trigger validation on semi-leptonic
channel

Performance studies (compare with

Run-2)

event

Contribution on new
HH analysis Framework
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Only 1 b-tagged jet required
{ Anti-g,yCR i Tieprhad + @Nti-Thaq

i elpinthe TiepThaa ChanNel required to fail isolation requnrements

2026 :Early Run-3 with HH->bbbb,
HH->bbzz, HH->bbyy

2026 : All Run-3 with all channels
202x : Run2+Run3

> AQP:

CRs used to estimate/validate jet — fake-7},,q background

m,, <250GeV  m,, > 250 GeV

CRs used in the final fit )

(CRs not used in the final ﬁt)

Evaluation of Tau trigger efficiency scale factors
analyses for Tau Trigger and Tau Offline Analyses for efficiency scale factors
measurement of tau trigger efficiency scale factors in 2025/26 data-taking

(where GNTau was used).



Focus efforts on HH —bbzr

This analysis will also lay the groundwork for the HL-LHC HH program
Large intersection with HGTD for pile-up mitigation
o  VBF signatures
HL-LHC will test the Higgs self-interaction with 95% CL
Need new tracking strategies to cope with the Physics requirements (see WG 5.2 presentation)
Marisilvia :
o MC, Hepdata, MVA studies
o  Higgs Processes subgroup convener
Will (PD) :
o  Tau performance contribution (Tau trigger SF)
o  JER systematics studies
Gabriel (MS)
o  New techniques for signal/background separation (GNN)
Fabio (DD)
o fully hadronic di-tau decay channel
o  impact of HGTD information for HL-LHC
Vitor (UER])
o  MVA Studies
Marco :
o  Check MC samples for full Run3 Analysis
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WG-2: Strategy for the next months

Regular reports on ATLAS analysis groups

<1 month (?) left before Long Shutdown !
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[T LHC Delivered
[_]ATLAS Recorded

ATLAS
Online Luminosity

Total delivered: 536 o
Total recorded: 505 fb™
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- LHCRun1 LHC Run 2

- Vs=7,8TeV {s=13TeV

I Delivered: 28 fb™' Delivered: 156 fb™'

[~ Recorded: 26 tb™' Recorded: 147 fb™'

B LHC Run 3

- {s=13.6 TeV

- Delivered: 351 fb™!

— Recorded: 332 fb™'
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Month in Year

Commitments on Run 3 operations — LAr subsystem
Already took 505 fb't — mostly now from Run 3
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All analysis : on track (benefit from ATLAS pace and organization)
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WG-2: Deliverables

ATLAS journal publications during the period (06/2025 -> today)
o  ATLAS Collaboration : +56
ATLAS appointments :
o  MD: ATLAS Higgs Processes Subgroup Convener - joint ATLAS PMG (Physics Modelling Group) and Higgs and
Di-Higgs group (HIGP) (Feb 2026-Feb 2028)
MD: ATLAS Higgs and Di-Higgs group Monte Carlo contact (Nov 2024- ongoing)
MD: ATLAS Higgs and di-boson searches (HDBS) Monte Carlo contact - (Aug. 2023 - October 2024)
MD: Higgs and di-boson searches (HDBS) HEPData Validator: (Jan 2024 ->Jan 2026)
MD: Training new people on MC sample request (PMG)
ML: ATLAS Upgrade Speakers Committee ( 04/2020 -> 04/2024, Chair 2023->02/2027)
ML: ATLAS Upgrade Steering Committee (Member)
ML: ATLAS HGTD Speakers Committee ( Member, 11/2024 ->06/2026, Chair 06/26 > 07/26)
o  ML: ATLAS International Computing Board (Member)
ATLAS presentations in ATLAS internal meetings
o  ALL: SM, Higgs, LAr (operations), HGTD
ATLAS operations (last call until HL-LHC)
o  Will: LAr DQ
o MD: LArDQ
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