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1. Data taking

3. Reconstruction Algorithms

2. Physics analysis

4. Phase-II Upgrades

4 pillars of 

ATLAS 

collaboration 

activities 



+ Since Last LHCC

◼Published 31 new papers

+ 1 CONF note, 3 PUB notes and 9 physics briefings

◼Recorded 31.0 fb-1 pp collisions, of which 

◼ 1.26 fb-1 are taken at low pile-up
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ATLAS papers using Run-3 data

◼Made continuous progress on upgrade 

projects, incl. hitting milestones like the 

Event Filter technology choice



+ Run-3 Proton-Proton Data Taking
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In 2026, recorded 31.0 fb-1 of proton-proton 
data of 32.9 fb-1 delivered 

→ Total Run-3 recorded dataset: 332 fb-1

→ Run-3 proton-proton runs were a big 

success with a large dataset recorded

→ ~2.5x more data than Run 2

→ Run 2+3 = ~3.5x more data than full Run 2
(all advancements in reconstruction algorithms 

propagated to Run 2 → coherent Run-2+3 analyses)

Thank you to CERN and the LHC!

Run 1

Run 2



+ 2026 Proton-Proton Data Taking

01.06.2026Elisabeth Schopf

5

• 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

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 <𝜇>=3
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*after stable beam declaration, short period of high-mu until levelled down to target excluded

1.31 fb-1 of data delivered during those weeks, 

had 𝜇<4.2* → Recorded 1.26 fb-1 of low-mu data 

with 1.22 fb-1 good quality for physics

…to be combined with ~0.6 fb-1 of low-mu data 

from Run 2

→Running with dedicated trigger menu of mostly 

electron/muon/photon triggers

→High-level trigger output rate ~15 kHz

→Targeting precision SM physics, in particular 

W-mass measurement W-candidate, low-mu data



+ Heavy Ion Runs

◼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-1

→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
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ZDC energy, likely 

also AFP hits

No ZDC energy, 

possible AFP hits
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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 



+ ATLAS Computing
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◼ More than 275 PB of collision data stored on tape

◼ 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 

◼ In April, reprocessed all 2025 pp data

◼ 50 ATLAS contributions to CHEP this year

→ Preparations for Run 4 

ramping up, including 

e.g. repurposing of 

high-level trigger farm

→ HL-LHC Computing TDR 

expected in autumn
2025 equiv. MC production

2025 pp data reprocessing



+ Physics Highlights and Conferences

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

15 new results between Moriond and LHCP

link

link link link

link

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


+ First Observation of Bc
*+ Mesons
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Bc
*+ is the first excited state of the Bc

+ meson 
→ very small mass splitting (~50 MeV predicted) 

between ground state and first excited state

Measured difference to ground state:

→ Bc
*+ mass:

Challenge: very soft photon, converting 

to e+e-
→ reprocessed data with 

dedicated reconstruction for tracks 

with pT of 100 MeV

arxiv:2605.16228

https://arxiv.org/abs/2605.16228


+ Pb-Pb: Ultra-Peripheral Collisions
2 first of its kind results at the LHC
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Observation (6𝜎) of impact parameter (b) 

dependence of nuclear PDFs

arxiv:2604.20559

First measurement of 𝛾+Pomeron→jets production

arxiv:2604.24435

Ratio of large b to small b collision events

Peripheral (large b) 

events selected by 

absence of forward 

neutrons

https://arxiv.org/abs/2604.20559
https://arxiv.org/abs/2604.24435


+ p-O Collisions as Probe for Cosmic Showers

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

01.06.2026Elisabeth Schopf

13

arxiv:2604.05512

→ result (together with b-dependence measurement) also 

covered in CERN LHC Seminar on 28/04/2026

p-O collisions mimic cosmic ray 

collisions in the upper atmosphere

→ Study charged particle 

distributions (≈ air showers)

https://arxiv.org/abs/2604.05512
https://indico.cern.ch/event/1677477/


+ Searches for BSM Physics
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Search for dark photons in Higgs-boson decays 

(signature: photon + missing transverse momentum)

ggF Run-3 analysis enabled by a novel 

trigger deployed in 2023 

→ 4-5 times improved signal acceptance

Search for hidden sectors in events with 

soft unclustered energy patterns and ≥5 muons

Limits set on 𝜎×BR for different 

mediator masses

arxiv:2605.20015

New!

https://arxiv.org/abs/2605.20015


+ Higgs-Boson Differential Cross-Sections
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Measurement in flagship low-background channel H→ZZ*→4 leptons

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

Inclusive fiducial cross-section measurement:
→ Good agreement with SM expectation

Jet multiplicity
Higgs boson pT for different 

Z* mass ranges (virtuality)  

arxiv:2605.19016

https://arxiv.org/abs/2605.19016


+ Boosting the Higgs Boson

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
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H→bb with pT>450 GeV

Both measurements 

achieve >3𝜎 for high pT

Higgs boson production!

H→𝜏𝜏 with pT>300 GeV
arxiv:2603.19369 ATLAS-CONF-2026-005

R=1.0 jets

Higgs

b/𝜏

b/𝜏

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 (Nature Commun. 17 (2026) 541) and (new!) 

GN3 (ATL-PHYS-PUB-2026-005) for heavy flavour (b/c-jet) identification

→ Extending potential of these algorithms
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GN3 auxiliary task: charge identification

ATL-PHYS-PUB-2026-005

GN2 for upgraded ATLAS detector at HL-LHC

Extended forward coverage of ITk tracking detector

Robust 

performance 

at pile-up 200

ATL-PHYS-PUB-2026-002

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/
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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/
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/
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-2026-002/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2026-002/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2026-002/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2026-002/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2026-002/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2026-002/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2026-002/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2026-002/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2026-002/


+ Phase-II Upgrades
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ITk: new all-silicon high-resolution tracking detector 

HGDT: ultra-fast 

timing in 

forward region

New calorimeter read-out (40 MHz)

Improved 

coverage and 

electronics for 

muon system

New luminosity and 

beam conditions 

monitoring detectors

Next-generation trigger and 

readout (10x higher L1 rate, 

>3x higher HLT rate)



+ Production and Assembly

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

◼ Some highlights:

◼ ITk: module production ramping up in all sites with optimised distribution system for parts 

◼ HGTD: readout ASICs fully delivered, LGADs production at advanced stage, achieved ~50ps resolution

◼ Calo: electronics production progressing, performance of multiple front-end boards in a single crate tested

◼ Muons: new sMDT chambers fully delivered, RPC resolved technical issues with performance instabilities

01.06.2026Elisabeth Schopf
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Setup for cosmics with new muon chambers ITk strips stave HGTD demonstrator



+ Status of bPOL Problems

◼ bPOL DC-DC voltage regulators used in ITk (pixel and strips), HGTD, LAr calorimeter 

◼ Total ~70,000 bPOLs needed (majority in ITk strips and LAr) 

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

◼ Strategy:

◼ ITk strips and LAr: use current bPOLs but with redesigned module wire-bonding (strips) or 

redesigned front board PCB (LAr) to reduce stress load

◼ ITk pixel and HGTD: move to new redesigned bPOLs if schedule allows
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Red circles = bPOLs

(ITk strips endcap petal)



+ Event Filter Technology Choice

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

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

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

◼ During an extensive process – also creating a fruitful ground for broader 
GPU/FPGA/machine learning developments – all three pipelines demonstrated 

necessary capabilities and suitable time lines

◼ Decided on heterogenous CPU+GPU Event Filter 

farm offering GPU acceleration and flexibility
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+ Summary

◼ Great progress across all collaboration activities

◼ Successfully concluded Run-3 p-p data taking collecting 332 fb-1 during Run 3 
→ Run 2+3 = 3.5x more data than Run 2 standalone

◼ ~1.8 fb-1 (Run 2+3) low-mu data for precision physics

◼ 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

◼ Continue pushing performance of reconstruction algorithms

◼ HL-LHC computing TDR expected in autumn

◼ Continuous progress on upgrade projects

◼ Strategy in place for bPOL problems

◼ Technology choice made for Event Filter farm (CPU+GPU)
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