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+ Since Last LHCC

m Published 31 new papers
+ 1 CONF note, 3 PUB notes and 9 physics briefings

m Recorded 31.0 fb-! pp collisions, of which

-1 la-
m 1.26 fb™! are taken at low pile-up ATLAS papers using Run-3 data

= Made continuous progress on upgrade :
projects, incl. hitting milestones like the 2
Event Filter technology choice .
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T Run-3 Proton-Proton Data Taking |
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Online Luminosity | ]ATLAS Recorded

- Total delivered: 536 fb™
400 - Total recorded: 505 fb

In 2026, recorded 31.0 fb-1 of proton-proton
data of 32.9 fb-! delivered
- Total Run-3 recorded dataset; 332 fb1
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- Run-3 proton-proton runs were a big
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Month in Year Thank you to CERN and the LHC!
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2026 Proton-Proton Data Taking
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 Intense data-taking year with

* High pile-up pp

* Low pile-up pp

* Low-energy pp

« van-der-Meer scans (and repeat)
+ heavy ions

—> Detectors operated in 2026 without major
incidents despite inner detector reaching end of life

- Achieved 94.2% recording efficiency
- ...and also tested new anomaly detection
triggers this year

01.06.2026


https://twiki.cern.ch/twiki/bin/view/AtlasPublic/CombinedTriggerPublicResults#ARTEMIS_exploring_anomaly_detect
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/CombinedTriggerPublicResults#ARTEMIS_exploring_anomaly_detect

+*  Low Pile-Up Proton-Proton Data in 2026

For ~3 weeks levelled at <u>=3

1.31 fb-1 of data delivered during those weeks,
had u<4.2* > Recorded 1.26 fb-! of low-mu data

Trigger Inner Tracker Calorimeters Muon Spectrometer Magnets Global

with 1.22 fb-1 gOOd quallty for phySiCS L1+HLT Pixel SCT TRT LAr Tile MDT RPC TGC MM sTGC Solenoid Toroid Lumi. calib. Other
99.7 100 100 100 98.3 100 100 99.8 100 100 100 100 100 100 98.8
...to be combined with ~0.6 fb-! of low-mu data Good for physics: 96.9% (1.22 fb?)
from Run 2
= \ \ \ ] . . . .
2% ATLAS Online Luminosity = => Running with dedicated trigger menu of mostly
=14 s=136TeV, (=3 = .
8 " Buc Detwered: 131 1 E el_ectron/muc_)n/photon triggers
5 b %ATLAS Recorded: 1.26 fb” "~ > High-level trigger output rate ~15 kHz
o 1 []Good for Physics: 1.22 fb™ — . . . . . .
2 oal ’ 1 —> Targeting precision SM physics, in particular
E’O:S; _; W-mass measurement \W-candidate, low-mu data
S o4l s
=oF 18
0.2 —“’
0- 02}04 09}04 16}04 23}04 -
Day in 2026

*after stable beam declaration, short period of high-mu until levelled down to target excluded
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7
Heavy lon Runs I.

m Successful start of heavy ion data-taking in 2026

>Looking forward to extend the Run-3 recorded Pb-Pb data set of 6.2 nb-’

>No significant changes compared to 2025 heavy ion data taking
> But, for the first time ATLAS Roman Pots are included - unique dataset and adding

capability to tag charged fragments
also AFP hits >

Elisabeth Schopf
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- Intense discussions, including dedicated focus
groups, started on how to operate ATLAS at HL-
LHC and how to assess data quality

Retaining operations expertise is crucial

Elisabeth Schopf 01.06.2026



T ATLAS Computing
m More than 275 PB of collision data stored on tape

m Largest grid usage for production of simulated data set = in the last 6 months, 50% of
this is towards production of 2025 run-conditions equivalent simulations

m In April, reprocessed all 2025 pp data
m 50 ATLAS contributions to CHEP this year

e Me.
MC Simulation Full 270 M 713 M .
. o 20w - Preparations for Run 4
14 Mil == MC Event Generation 1.06 Mi 2.77 Mil
Data Processing 239K 1.97 Mil 1 H I d H
== MC Reconstruction 974 K 1.94 Mil ram pl n g u p, I n c u I n g
12 Mil = MC Simulation Fast 336 81 M
Mi
Mi

e e.g. repurposing of
/W\/\JWV ‘v VIS | high-level trigger farm

_AIA“A A~— g > HL-LHC Computing TDR

VakdaavAv, u y O A ; \ @Y  expected in autumn
2 v /\/N\,_/\j\ 2025 equiv. MC productlon

O Do a2 /D www\ff/\\/\w

21 29/ 07/12 15/12 23/12 3112 08/01 16/01 24/01 01/02 09/02  17/02 25/02  05/03 13/03 21/03 29/03 06/04 14/04  22/04 30/04 08/05 16/05
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T Physics Highlights and Conferences

Many new results shown at Moriond and LHCP this year!
37 new results for Moriond, summary

EXPERIMENT

ATLAS spots rare high-energy Higgs
bosons for the first time

Physics Briefing | 31 March 2026 M

How “odd” are Higgs boson ATLAS extends Higgs boson studies

interactions? . via vector boson fusion into beauty
Physics Briefing | 27 March 2026 110K and charm link

Physics Briefing | 26 March 2026
15 new results between Moriond and LHCP

ATLAS turns into a

cosmic-ray
laboratory with
proton-oxygen
collisions .
|
Physics Briefing | 15 Apr 2026
ATLAS observes new Bc meson excited
state link
E||sabeth SChOpf Physics Briefing | 21 May 2026 N
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https://atlas.cern/Updates/News/Summary-Moriond-2026
https://atlas.cern/Updates/Briefing/Observation-New-B-Meson-State
https://atlas.cern/Updates/Briefing/High-Energy-Higgs
https://atlas.cern/Updates/Briefing/Odd-Higgs-Interactions
https://atlas.cern/Updates/Briefing/VBFHiggs-beauty-charm
https://atlas.cern/Updates/Briefing/Proton-Oxygen-Cosmics

arxiv:2605.

16228

+

First Observation of B_.'* Mesons

e’
B, is the first excited state of the B.* meson
—> very small mass splitting (~50 MeV predicted) »
between ground state and first excited state e \
Challenge: very soft photon, converting \
T amas e oma to e*e- = reprocessed data with \
E 40 5 13TeV, 140 fo" —;otalfBlt - dedicated reconstruction for tracks bi B+
-N-: : Region 2 IEEICO;IJIH;IOI‘IEH bkg.z with Pt of 100 MeV €
@ 30 m - - <
§ i p B:+ p
T 20|
S of Measured difference to ground state:
o 5 Am = 64.5 + 1.4 (stat.)" i O (syst.) MeV
—
-~ 2 F
A A e ma
S 07a0 4060 80 100120 149 ie0 > BeT mass: mpy+ = 6339.0+ 1.4 (stat.) T 1) (syst.) £0.3 (mp+) MeV
o

m(J/yurere)-m(J/yu*) [MeV]
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https://arxiv.org/abs/2605.16228

+

Pbh-Pbh: Ultra-Peripheral Collisions

2 first of its kind results at the LHC

Observation (6a) of impact parameter (b)
dependence of nuclear PDFs

Ratio of large b to small b collision events
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https://arxiv.org/abs/2604.20559
https://arxiv.org/abs/2604.24435

arxiv:2604.05512

* p-O Collisions as Probe for Cosmic Showers

Continue exploration of data collected during light ion collision runs of 2025

p-O collisions mimic cosmic ray Equivalent fixed-target energy E, [PeV]

o = 1 10 100 1000
Colllslons In the upper atmosphere E 700 TTT] T T T T T T T T T T T T T
. — ATLAS
9 StUdy Charged partl Cle E ® ATLAS /sy = 9.62 TeV pO beams
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| . - —> result (together with b-dependence measurement) also
1 " (Gey covered in CERN LHC Seminar on 28/04/2026
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https://arxiv.org/abs/2604.05512
https://indico.cern.ch/event/1677477/

T Searches for BSM Physics |

Search for hidden sectors in events with

(signature: photon + missing transverse momentum) soft unclustered energy patterns and 25 muons
9 v . § 108 g‘;‘q% TeV, 140 fb-' ' g::(ground 3
----- o, - ATLAS Preliminary —¢— Observed limit (95% CL) " N, 25, dg®(p1) <3 mmm Signal ]
F Vs =13 TeV, 139 fb-' ~-=- Expscted limit (35% CL) 10°¢ s,>0.6, post-fit Total uncertainty
g 7, r B [ Expected limit +10 ‘ . . . . ‘ 1
F VS=136TeV, 135 fb 1 Expected limit +20 104t B Dy D2 D3 Dy Ds - De
 Ho Yy I | |
________________ Obs  Exp. [t T T R
Run 2 ZH channel :— + i 2.3 2.8 102} . * - - ,
Run 2 VBF channelf— E+ 1.8 1.7 10" % }
Run 2 combinedf— *i 1.3 1.5 100F
Run 3 ggF channeli— E+ 1.4 1.2 g ~ gg | k ) k - | ]
F TIE 0.0 P } { ]
Run 2 + Run 3 combined 09 09 £IF -0.3} ‘ 1 anxiv:2605.20015
R S R T U S W R ol _osef . T
1 2 3 4 5 6 / 8 0 25 50 75 100 125 150 175 200
95% CL upper limit on By, [%] ‘ Niracks
F Run-3 analysis enabled by a novel Y .
99 y y .+e<. Limits set on oxBR for different
trigger deployed in 2023 :
: . ) s ;e mediator masses
- 4-5 times improved signal acceptance p e
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https://arxiv.org/abs/2605.20015

arxiv:2605.19016

- - - - 15
+  Higgs-Boson Differential Cross-Sections I.

Measurement in flagship low-background channel H>ZZ*->4 leptons

Comprehensive differential cross-section measurements at 13.6 TeV using 2022-2024 data

$180F 4 A 4 Daa |

e . 0.35 et sasgd
Inclusive fiducial cross-section measurement: ogq. = 3.657 33 fb S e My
2 o IMUncértai%ty —

- Good agreement with SM expectation % a0t |
N .

o 3.5F T T — a C T T
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https://arxiv.org/abs/2605.19016

Boosting the Higgs Boson

I

High transverse momentum Higgs-boson production offers large sensitivity to beyond

Standard Model physics

Enhanced transformer-based techniques for reconstruction and identification of
large-radius jets enabled enhanced and new measurements

H->bb with p;>450 GeV

arxiv:2603.19369
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H-> 7t with p:>300 GeV

ATLAS-CONF-2026-005

E III\IIIII|IIII|I\I\IIII\|III\
5 10' = ATLAS Preliminary ¢ Daia

£ F VS =13.6TeV, 162fb~! W H- 1T (x1.59)
o - pH>300Gev [ ZoTT

W 10° & SR, post-it ; g;t:rs

Both measurements
achieve >30 for high py
Higgs boson production!

b/t
|

Uncertainty
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R=1.0 jets

‘\
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\

Higgs
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https://arxiv.org/abs/2603.19369
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2026-005/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2026-005/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2026-005/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2026-005/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2026-005/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2026-005/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2026-005/

+ Heavy Flavour Jets: From LHC to HL-LHC

Building on success of transformer models GN2 (zuwre commun 17 2026 521y @and (new!)

GN3 rervs rus20s00s) fOr heavy flavour (b/c-jet) identification

- Extending potential of these algorithms
GN2 for upgraded ATLAS detector at HL-LHC

ATL-PHYS-PUB-2026-002

ATL-PHYS-PUB-2026-005
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Extended forward coverage of ITk tracking detector
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https://www.nature.com/articles/s41467-025-65059-6
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2026-005/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2026-005/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2026-005/
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2026-005/
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2026-002/
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2026-002/
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Improved
coverage and

electronics for \

muon system

Phase-ll Upgrades

ITk: new all-silicon high-resolution tracking detector

~

HGDT: ultra-fast

/__

New luminosity and

beam conditions
monitoring detectors

Elisabeth Schopf

Next-generation trigger and

— /"/ timing in
forward region

New calorimeter read-out (40 MHz)

readout (10x higher L1 rate,

>3x higher HLT rate)
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+ Production and Assembly I

m Strong progress across all systems - timeline remains tight but robust plans put into
place to accelerate production

m Some highlights:
m ITk: module production ramping up in all sites with optimised distribution system for parts
m HGTD: readout ASICs fully delivered, LGADs production at advanced stage, achieved ~50ps resolution
m Calo: electronics production progressing, performance of multiple front-end boards in a single crate tested
m Muons: new sMDT chambers fully delivered, RPC resolved technical issues with performance instabilities

Setup for cosmics with new muon chambers ITk strips stave HGTD demonstrator
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+ Status of bPOL Problems

m bPOL DC-DC voltage regulators used in ITk (pixel and strips), HGTD, LAr calorimeter
m Total ~70,000 bPOLs needed (majority in ITk strips and LAr)

m Problem: combination of radiation and operation in cold temperature led to failures
after increased amount of stress time

m Strategy:

m |TK strips and LAr: use current bPOLs but with redesigned module wire-bonding (strips) or
redesigned front board PCB (LAr) to reduce stress load

m |Tk pixel and HGTD: move to new redesigned bPOLs if schedule allows

Red circles = bPOLs
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T Event Filter Technology Choice |

m Event Filter (= Phase-II high-level trigger) will have to accommodate heavy workload
of track reconstruction

m Decided for commodity-based solution over hardware-assisted custom solution

> 3 options considered: (1) CPU-only, (2) CPU+GPU, (3) CPU+FPGA

m During an extensive process — also creating a fruitful ground for broader

GPU

GPU/FPGA/machine learning developments — all three pipelines demonstrated —
necessary capabilities and suitable time lines

m Decided on heterogenous CPU+GPU Event Filter X)) X2 Ry WY
farm offering GPU acceleration and flexibility — Procesa Flow >

[ ACTS-based “Fast Tracking” Clustering + Spacepoints, Seeding, CKF ]

[ ACTS/Traccc Clustering + Spacepoints ][ Seeding ][ (C)KF j

[ FPGA Clustering + Spacepoints ][ Seeding ] [ (C)KF ]
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Summary

m Great progress across all collaboration activities

m Successfully concluded Run-3 p-p data taking collecting 332 fb-' during Run 3
- Run 2+3 = 3.5x more data than Run 2 standalone

m ~1.8 fb-! (Run 2+3) low-mu data for precision physics

m Large set of new physics results produced (HI, BSM searches, Run-3 Higgs-boson
measurements): 31 papers, 1 CONF notes, 3 PUB notes since last LHCC

m Continue pushing performance of reconstruction algorithms
m HL-LHC computing TDR expected in autumn

m Continuous progress on upgrade projects
= Strategy in place for bPOL problems
m Technology choice made for Event Filter farm (CPU+GPU)
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