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WG-2:  Summary
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1. Physics analysis
1.1. Precision measurements in SM 
1.2. HH→ bb𝜏𝜏

2. Operations
2.1. Run-3 data taking

3. Phase-II upgrade 
3.1. Report will go on WG-5.2

Perspectives for the next months highlighted in blue 



WG-2:  Physics analysis report 1: Run 2 High mTW
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● On-going analysis, EB interaction
● Wrap-up still this year (2023?) (SM Approval meeting 

done, note finalization, publication 2024)
● Unfolding tests and model systematics (Sherpa, 

PowhegPythia)
● M. Leite

○ Rivet routine for particle level kinematics 
○ New Sherpa validation

● Aiming to publication in 2023 (2024) - no more 
people will be involved

Details on
 kick-off meeting

https://indico.cern.ch/event/1183963/contributions/4973934/attachments/2491416/4278715/Leite_WG_2_FAPESP_10_08_2022%20(1).pdf


WG-2:  Physics analysis report 1: Run 2 High mTW
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● Spin-off : 𝚪W (starting with some prospect studies in 2023). 
○ Run-3 luminosity
○ MS student (P. Mascarenhas) working on this 
○ MC Only - Sherpa 2.2.14
○ In touch with ATLAS PMG to generate samples with 𝚪W variations
○ Rivet only based analysis (ATLAS implementation) -> Already working !

Details on
 kick-off meeting

See P. M
ascarenhas p

resentatio
n for details

https://indico.cern.ch/event/1183963/contributions/4973934/attachments/2491416/4278715/Leite_WG_2_FAPESP_10_08_2022%20(1).pdf


WG-2:  Physics analysis report 2: Run 2 Z→𝜏𝜏 
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● Ongoing Run-2 analysis, 
● EB ongoing (Lepton+X)
● Target is summer conferences 2024 (postponed)
● C. Daumann (MS) : mass reconstruction (✅ April 2023)
● R. Macedo (MS)  :𝜏 reconstruction (✅ August  2024)
● Long range analysis (beyond Run-3), will also involve 

charged current, new interpretations etc.

Details on 
kick-off meeting

𝜂 𝜂

https://indico.cern.ch/event/1183963/contributions/4973934/attachments/2491416/4278715/Leite_WG_2_FAPESP_10_08_2022%20(1).pdf


WG-2:  Physics analysis report 4: Run 2 HH→ bb𝜏𝜏
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● Full Run-2 dataset analysis with focus on 𝛋𝛌 and 
𝛋

2V
 optimisation

● M. Donadelli :
○ contact editor, MVA analysis strategy, 

VBF/ggF categorisation
○ contributions in : τ

had
τ

had
 and  τ

lep
τ

had
 

channels

Details on 
kick-off meeting

https://indico.cern.ch/event/1183963/contributions/4973934/attachments/2491416/4278715/Leite_WG_2_FAPESP_10_08_2022%20(1).pdf


WG-2:  Physics analysis report 4: Run 2 HH→ bb𝜏𝜏
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Details on 
kick-off meeting

● Combination 
● most sensitive channels: bbbb, bb𝛕𝛕 and bb𝝲𝝲 
● 251 GeV - 5 TeV (resolved and boosted regimes)
● improvement of a factor of 2-5, depending on m

X
 with respect 

to previous ATLAS result (Phys. Lett. B 800 (2020) 135103)
● excess at 1 TeV (3.3 𝛔 local): will be an interesting follow-up 

with new data and improved techniques

Accepted by Phys. Rev. Lett.

https://indico.cern.ch/event/1183963/contributions/4973934/attachments/2491416/4278715/Leite_WG_2_FAPESP_10_08_2022%20(1).pdf
https://arxiv.org/abs/2311.15956


WG-2:  Strategy for the next months
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● Di-Higgs analysis is a flagship and high profile LHC analysis
● Very large effort in ATLAS and CMS
● Tasks for this analysis : 

○ New analysis framework (easyjet) 
○ New format for the data containers  
○ Trigger validation on semi-leptonic channel
○ Performance studies (compare with Run-2)

● ATLAS PO now is enforcing that all new analyses to contribute with 
Software and Performance 

● 2025 :Early Run-3 with HH->bbbb, HH->bb𝜏𝜏,  HH->bb𝛾𝛾 
● 202x : All Run-3 with all channels
● 202x : Run2+Run3
● See  Marisilvia's slides for a discussion on these

Focus efforts on HH →bb𝜏𝜏

Ta
u 

tri
gg

er
 p

ub
lic

 re
su

lts
 

Contribution on new  
HH analysis Framework

https://indico.cern.ch/event/1374960/#13-contribuicao-wg-2
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TauTriggerPublicResults


WG-2:  Physics analysis report 4: Run 3 HH→ bb𝜏𝜏
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(H. Imam)



WG-2:  Strategy for the next months
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Focus efforts on HH →bb𝜏𝜏
● This analysis will also lay the groundwork for the HL-LHC HH program
● Large intersection with HGTD for pile-up mitigation

○ 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)
● Hiring a new PD - reloaded ….



WG-2:  Run 3 Operations
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● Liquid Argon Calorimeter Operations
● Phase-I Upgrade Liquid Argon Trigger Digital Board 

(LTDB) commissioning studies
● R. Estevam (PhD) : 2 very important contributions

○ ADC non-linearities and calibration across all 
calorimeter (~320ch x 128 boards)

○ Baseline correction of performance studies for 
LATOME firmware with offline data 

○ Very important for 2023 (<𝜇> = 60~70) - developed 
code being used for validation

ATLAS internal note : 
https://cds.cern.ch/record/2863410/files/ATL-COM-LARG-2023-019.pdf 

DONE !

https://cds.cern.ch/record/2863410/files/ATL-COM-LARG-2023-019.pdf


WG-2:  Operations
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● Presence at CERN: Class-2 & 3 Shifts
○ Need planning with analysis and HGTD 

activities
● Marisilvia provided important contribution in the 

past year while at USP
● Rodrigo is taking over this task for USP

○ LAr data quality expert

Support on Operations (data-taking) 



WG-2:  Strategy for the next months
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● All analysis : on track (benefit from ATLAS pace and organization) 
○ Regular reports on ATLAS analysis groups

● Commitments on Run 3 operations → LAr subsystem 
○ Already took 181 fb-1(2022 -> 2024)
○ Only ~1 year (?) left before Long Shutdown !
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Backup



WG-2:  Deliverables
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● ATLAS journal publications during the period (10/2023 -> today)
○ ATLAS Collaboration : 52 

● ATLAS editorial Boards : 
○ ML: “Measurement of The Lund Jet Plane in ttbar Events“ (ANA-STDM-2020-31) (Completed July 2024)
○ MD:"A search for decays of the Higgs boson into a pair of pseudoscalar particles in the bbττ final state using pp 

collisions at √s= 13 TeV with the ATLAS detector" (ANA-HDBS-2021-07)
● ATLAS appointments :

○ MD: ATLAS HDBS Monte Carlo contact - (Aug. 2023 -  Aug. 2025)
○ MD: Higgs and di-boson searches (HDBS) HEPData Validator: (Jan  2024 -> Jan 2026)
○ ML: ATLAS Upgrade Speakers Committee ( 04/2020 -> 04/2024, Chair 2023->02/2026)
○ ML: ATLAS Upgrade Steering Committee (Member, 04/2020 -> 04/2024->02/2026)
○ ML: ATLAS International Computing Board (Member)

● ATLAS presentations in ATLAS internal meetings 
○ ALL:  SM, Higgs, LAr, HGTD

● ATLAS presentation in conferences  
○ ML:  Precision measurements of jet and photon production at ATLAS (EPS-HEP 2023) 


