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Addressing fundamental questions …
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Interactions between elementary particles described by a quantum field theory based on invariance under local 
Gauge symmetries: the Standard Model

SU(2) symmetry spontaneously broken by BEH mechanism: generates vector bosons (W and Z) and fermion masses, 
and a new scalar H à well behaved perturbative computation and renormalizability à precise predictions that can be 

experimentally tested

There are several indications that the SM is a low energy approximation of a more complete UV theory: hierarchy 
problem, fermion mass hierarchy (n), matter-antimatter asymmetry, dark matter, dark energy 

SU(3)QCD x SU(2)L x U(1)Y 



The ATLAS experiment

7/7/25 F. Cerutti LBNL - ATLAS Highlights 3

The ATLAS experiment is designed to shed light on elementary particle interactions: test the SM and search for 
phenomena beyond it
ATLAS is a general-purpose detector running at the LHC collider with excellent reconstruction, identification and 
energy-momentum measurement of electrons, photons, muons, taus, jets and flavor-tag  covering a wide energy range 
(sub-GeV à TeV) 
Collecting proton-proton collisions at ECM = 13.6 TeV (world record collider energy) at instantaneous luminosity ~2x1034 
s-1cm-2 with ~60 minimum bias interactions per bunch crossing  (well above the design value of 20)



Physics Objects calibration 
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JINST 19 (2024) Eur. Phys J. C 83 (2023) 686 2407.15627 Subm. EPJC

ATLAS-CONF-2017-029

https://iopscience.iop.org/article/10.1088/1748-0221/19/02/P02009
https://link.springer.com/article/10.1140/epjc/s10052-023-11584-x
https://arxiv.org/abs/2407.15627
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-029/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-029/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-029/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-029/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-029/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-029/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2017-029/


Improvements in Flavor Tag
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arXiv:2505.19689 Sub. to Nature Communications

Run 2

Run 3

https://arxiv.org/abs/2505.19689


This talk …
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Run 1: 
25 fb-1 @ 7+8 TeV

Run 2: 
140 fb-1 @ 13 TeV

Run 3: 2022-2024
168 fb-1 @ 13.6 TeV

HL-LHC:
3 ab-1 @ 13.6 TeV

~90% of LHC delivered luminosity used in physics analyses

ATLAS reached 1400 publications: AtlasPublicResults 

New

https://twiki.cern.ch/twiki/bin/view/AtlasPublic


BSM searches

Many More results in Tamara Vazquez Schröder’s talk on Friday
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Search for resonant LQ in l+jet
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ATLAS LQ 
pair-production

New

CERN-EP-2025-142

y
y

Parallel Session talk by Monica Wielers

https://doi.org/10.1007/jhep08(2020)019
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2024-12/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2024-12/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2024-12/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2024-12/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2024-12/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2024-12/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2024-12/


Search for strong produced SUSY 
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New

CERN-EP-2025-132  Sub. EPJC

Parallel Session talk by Jiarong Yuan

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-05/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-05/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-05/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-05/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-05/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-05/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-05/


SM and Top Measurements

Many more results in Josh Bendavid’s talk on Wednesday
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W±Z cross-sections
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New

CERN-EP-2025-145 sub. JHEP
Parallel Session talk by Hannes Mildner

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2019-26
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2019-26
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2019-26
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2019-26
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2019-26
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2019-26
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2019-26


Observation of a ttbar cross-section enhancement at threshold
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New

EPJC 60 (2009) 375

Courtesy of B. Fuks

[ Sumino, Fujii, Hagiwara, Murayama & Ng (PRD`93)

[ Fadin & Khoze (JETP Lett`87) ]
[ Fadin, Khoze & Sjöstrand (Z.Phys.C`90) ]

VQCD

https://arxiv.org/abs/2411.18962
https://arxiv.org/abs/2503.22382
https://doi.org/10.1140/epjc/s10052-009-0892-7
https://doi.org/10.1103/PhysRevD.47.56
http://jetpletters.ru/ps/1234/article_18631.shtml
https://link.springer.com/article/10.1007/BF01614696


Observation of ttbar cross-section enhancement at threshold
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New

ATLAS-CONF-2025-008

Parallel Session talk by Haifeng Li

Physics Briefing

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-008
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-008
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-008
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-008
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-008
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-008
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-008
https://atlas.cern/Updates/Briefing/Quasi-Bound-Tops


Higgs Boson Physics

Many more results in Emanuele Di Marco talk on Tuesday
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Search for HHà bbgg 
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CERN-EP-2025-140 sub. PLB Physics Briefing

Parallel Session talk by Oleksii Kurdysh

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-10/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-10/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-10/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-10/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-10/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-10/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-10/
https://atlas.cern/Updates/Briefing/Higgs-Self-Interaction-Run-3


H à Zg 
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New

c±~
t

ATLAS-CONF-2025-007

Parallel Session talk by Tamar Zakereishvili

Physics Briefing 

https://link.aps.org/doi/10.1103/PhysRevLett.132.021803
https://link.aps.org/doi/10.1103/PhysRevLett.132.021803
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-007
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-007
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-007
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-007
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-007
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-007
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-007
https://atlas.cern/Updates/Briefing/Rare-Higgs-Run3


H à µµ 
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New

BR(Hàµµ) = (3.0± 0.9)×10-4

CERN-EP-2025-149 sub. PRL

Parallel Session talk by Tamar Zakereishvili

Physics Briefing 

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-YYYY-XXX
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-YYYY-XXX
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-YYYY-XXX
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-YYYY-XXX
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-YYYY-XXX
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-YYYY-XXX
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-YYYY-XXX
https://atlas.cern/Updates/Briefing/Rare-Higgs-Run3


Run 2 Higgs coupling combination
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New

ATLAS-CONF-2025-006

*No BSM 
contributions 

to Higgs 
boson width

Parallel Session talk by Zef Wolffs

https://doi.org/10.1038/s41586-022-04893-w
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-006
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-006
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-006
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-006
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-006
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-006
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-006


A bright Future
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The Phase II upgrade program
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200 interactions / BC
170 interactions / BC



The Phase II upgrade program
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30ps time resolution per track
Improve PU rejection in forward region

Improve trigger performance/rate: 
more physics despite more PU à L0 trigger at 1 MHz, EF 10kHz

Improve tracking performance: increased coverage, 
reduced occupancy, better track pT resolution

1% luminosity accuracy

Improve muon trigger coverage, 
electronics and performance

Full granularity data accessible at L1 
trigger, increased rate capability

ATL-UPGRADE-PUB-2025-001/

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-UPGRADE-PUB-2025-001/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-UPGRADE-PUB-2025-001/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-UPGRADE-PUB-2025-001/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-UPGRADE-PUB-2025-001/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-UPGRADE-PUB-2025-001/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-UPGRADE-PUB-2025-001/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-UPGRADE-PUB-2025-001/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-UPGRADE-PUB-2025-001/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-UPGRADE-PUB-2025-001/


The Phase II upgrade program
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The Phase II upgrade program
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Several technical issues addressed

All projects making progresses and entering the pre-
production/production phase

The schedule is tight, but we are on track to make it

(more details in backup slides)



Why we are doing that … 
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Among the main physics goals of the HL-LHC program one is the Observation of the HH process and measurement of 

the Higgs boson self-coupling with a 30% accuracy à we need 3ab-1 good for physics to achieve them

ATL-PHYS-PUB-2025-018/

Parallel Session talk by Yimmin Che

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-018/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-018/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-018/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-018/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-018/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-018/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-018/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-018/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-018/


Conclusions 
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Backup
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Addressing fundamental questions …
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Fundamental questions in particle physics ATLAS physics program

Is the BEH mechanism the (only) responsible of the EW 
symmetry breaking?

Are the Higgs interactions as described by the SM and 
the only origin of all elementary particle masses?

Is the Higgs boson an elementary particle, and the only 
elementary scalar? 

What is the origin of the matter-anti-matter asymmetry 
(1st order phase transition + CP violation needed)

Cosmological implications of the SM (Higgs potential)

What is the origin of dark matter?

Is QCD correct and what are the properties of the Quark-
Gluon plasma?

Measurement a wide range of processes at energy 
scales up to few TeV involving jets, W, Z bosons, Top 
quark

Precisions Tests of the EW sector and measurement of 
“input” observables: mW, sin2(qW), as, mtop, mH

Measurement of the Higgs boson properties and 
interactions wit other SM particles (including self-
interactions) 

Search for BSM phenomena in model driven and model 
independent approaches 

Study of flavor physics and CP violation in B-sector but 
also in the Higgs and EW sector

Study of the quark gluon plasma in heavy ion collisions 

Search for direct production of dark matter particles



This talk …
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QCD Observation of double parton scattering in same-sign W boson pair production

EW Measurements of WZ production

EW Modeling of longitudinal-longitudinal polarization in ZZ

Top Measurement of ttγγ

Top Differential cross sections in WbWb

Top Top pole mass in tt+1jet

Top Observation of cross section enhancement at tt threshold

Higgs Higgs couplings combination

Higgs CP in Higgs VBF production with H→ττ

Higgs Evidence for H→μμ

Higgs Search for H→Zγ

Higgs Search for di-Higgs decaying to bbγγ

Search Search for resonant SH→bbγγ

Search Search for Higgs boson decays to scalars decaying to 4b or 6b

Search Search for DM in association with dark Higgs in 3b and 4b final states

Search Search for single production of vector-like quarks decaying into W(ℓν)b

Search Search for resonant leptoquark production in lepton+jet signatures

Search Search for squarks and gluinos in events with taus, jets, and MET

Performance Identification of boosted Higgs boson decays to collimated tau pairs

Performance Statistical uncertainties in jet eta intercalibration

Performance Study of deep-learning flavor tagging with integrated gradients

21 NEW results for EPS

102 papers submitted to journals in the last year 

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2022-18
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2022-18
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2022-18
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2019-26
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-021
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-021
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-021
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2023-03
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2023-03
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2020-14
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2018-23
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-008
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-006
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2024-09
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2024-09
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2024-11
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2024-11
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-007
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-007
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-10/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-10/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-10/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-10/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-009
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-009
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-26
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-13/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2018-60
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2018-60
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2018-60
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2018-60
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2018-60
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2024-12
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-05/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-026/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-027/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-029
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-029
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-029


Radial flow in Pb+Pb
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arXiv:2503.24125 sub. PRL

https://arxiv.org/abs/2503.24125


Observation of ttgg process
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New

arXiv:2506.05018 sub. to PLB

https://arxiv.org/abs/2506.05018


Observation of ttbar cross-section enhancement at threshold
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Fuks et al.

New

https://arxiv.org/abs/2411.18962
https://arxiv.org/abs/2411.18962


Observation of ttbar cross-section enhancement at threshold

7/7/25 F. Cerutti LBNL - ATLAS Highlights 32

New



Search for HHà bbgg 
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CERN-EP-2025-140 sub. PLB Physics Briefing

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-10/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-10/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-10/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-10/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-10/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-10/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-10/
https://atlas.cern/Updates/Briefing/Higgs-Self-Interaction-Run-3


H àµµ 
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New



H àµµ 
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New



H à Zg 
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New

c±~t



H à Zg 
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New



Run 2 Higgs coupling combination
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New



Run 2 Higgs coupling combination
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New



Run 2 Higgs coupling combination
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The Phase II upgrade program
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• ITk Pixel 
• Pre-production and production underway, incl. sensors, ASICs, on-detector local supports
• Solving (small) residual technical issue

• ITk Strips
• Pre-production and production underway, incl. sensors, ASICs, on-detector local supports
• Main technical issue (sensor cracking) solved adding Kapton interposer

• HGTD: 
• sensor production started, solving technical problems on ASIC wafer probing

• Muon spectrometer:
• sMDT very advanced, testing final choice for RPC (trigger) electronics

• Calorimeter electronics:
• In production of electronic components

• TDAQ:
• Finalizing prototype for final readout system (FELIX) and L0 global trigger
• Progresses on the choice of the Event Filter tracking technology 

The schedule is tight, but we are on track to make it
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Phase II upgrade highlights

Major progress with CO2 
cooling plant for ITk & HGTD 
Infrastructure installed at P1

ITk strip ASIC production quasi-complete; 
endcap and barrel staves under production; 
irradiation tests; thermal cycling tests 

ITk pixel module production 
ramping up; DAQ setups 

ready for testing

HGTD LGAD sensors 
in production, 
continued tests 
with demonstrator 

Moving from preparing to producing!



Phase II upgrade highlights
New LAr electronics allow improved ML-based 
energy reconstruction 

Comput Softw Big Sci 5, 19 (2021)

Default CNN-based

TileCal electronics steadily progressing;
Demonstrator set up operating in Run 3 

proven to be extremely valuable.

Progress in all TDAQ aspects; Prototyping continues for hardware 
components; Event Filter technology choice coming up later this 

year: GPU and FPGA accelerators under consideration.

Good progress across all muon 
system upgrades: replacement of 
on-detector electronics for MDT, RPV 
and TGCs; new small MDT chambers 
under commissioning; TGC 
chambers built; power system 
prototypes under testing

Very active algorithmic development for all platforms !


