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The ATLAS detector

• Solenoidal magnetic 
field (2T) in the central 
region – momentum 
measurement

• Energy meas. down to 
~1o to the beamline

• Good coverage 
permits 
reconstruction of 
missing transverse 
momentum 
through object 
reconstruction

• High resolution silicon 
detectors

• Granular EM and Had 
calorimetry

• Independent muon
spectrometer 
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LHC data

Many thanks to the LHC team for the 
excellent data they provided to us in 

Run 1 and Run 2 and for their 
commitment in view of Run 3.

Extremely successful Run 2 (2015 – 2018)
Dataset is a goldmine for physics, 
containing large samples of every known 
particle in the Universe!

Run 3 with increased energy
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Detector Performance

Results from Run 2 only possible thanks to excellent understanding of detector 
performance, and development of reconstruction and identification algorithms
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ATLAS_CONF_2021-039

WWW Production

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-039/
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candidate event 
W+(e+ν) W+(e+ν) W−(μ−ν)

WWW Production



Top
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top-quark production

ATLAS-CONF-2021-031

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-031/


9

top-quark measurements

σfid = 580 ± 19 ± 63 fb 
prediction: 406+25-32 fb

+ evidence of single top s-channel production at 13 TeV
+ charge asymmetry in ttbar+photon events 
+ several searches probing all possible top FCNC couplings

Single top + photon observationTop pair production cross-section @ 5 TeV
260 pb-1 dataset recorded in run 2 
Dilepton and lepton+jets final states 

σ(tt) = 67.5±0.9 (stat) ±2.3 (syst) ±1.1 (lumi) ±0.2 (beam) pb 
4% accuracy (prediction 68.2 ± 4.8 +1.9-2.3 pb)



Higgs
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Higgs boson measurements

10 years on from 
the Higgs 

Discovery we are 
in an era of 

precision Higgs 
physics
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Higgs boson coupling measurements
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Searching for di-Higgs production
• Probe Higgs self-interaction and Higgs potential 
• Main challenges 

• Very small cross-section 32.7 fb ( <1/1000 of single H) 
• Negative interference between main contributions 

• Compromise between statistics and S/B: 
(H→bb).(H→γγ or ττ or bb)

• Sensitivity with full run 2 data set significantly improved and 
run 3 should bring us close to claiming evidence

ATLAS-CONF-2022-050

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-050/
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H(bb) H(ττ) 
candidate event

Di-Higgs production



SEARCHES
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SUSY searches 
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Electroweak SUSY production is challenging: smaller cross sections. 
Helped by new techniques, and combinations, and full Run 2 datasets.

ATLAS: Gaugino pair prod.→ final state taus. Into compressed region. 
Light staus: interesting for μ g-2 & mW anomalies, and dark matter.

ATLAS-CONF-2022-042

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-042/
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Searches for Heavy Resonances
Leptoquark pair production, LQ → te
or tμ mass reach ~1.6 TeV (scalar 
LQ), ~2 TeV (vector LQ)

Many searches reaching few TeV sensitivity in mass

ATLAS-CONF-2022-052

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-052/
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Searches for Long-lived particles
Large program to search for long-lived particles exploiting a 
comprehensive set signatures: 
• displaced vertices in inner tracking detector 
• lepton not consistent with originating from pp vertex 
• decay in the calorimeter or muon spectrometer 
• dE/dx measurement for charged metastable particles + multi charge

ATLAS-CONF-2022-051

Search for H or Z produced far from 
interaction point, exploiting shower 
pointing and time measurements

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-051/
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Standard Model Summary 
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ATLAS for Run3
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New Small Wheel 
For Muon triggering 
and measurement
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Top quark pair-production candidate, recorded on July 18th, 2022:
This event contains, 1 muon candidate (red line), 1 electron candidate 
(green line and deposit) , 2 b-tagged jet candidates (cyan cones).

Run 3 top
An image of the production of pairs of the most 
massive fundamental particle in nature produced 
in the highest energy particle collisions ever made!
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ATLAS Phase-II Upgrade for HL-LHC 
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The Future is Now!!!



Summary 
o An enormous body of work in recent times from ATLAS 
o Results presented herein touch on just a few final states
o Run 3 has commenced and we have our first taste of 13.6 TeV!
o Ready for the next big discovery J

• All ATLAS Physics Analysis Public Results appear at
– https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ResultswithData2018

• ATLAS Physics Briefings at
– https://atlas.cern/updates/briefing
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ResultswithData2018
https://atlas.cern/updates/briefing


Backup

26



27

13.6 TeV pp collision data – Run3

started July 5th
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First look at detector performance with 2022 
collision data
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ATL-PHYS-PUB-2022-033

Much more to come from Run 3 data taking (2022 – 2025)

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PLOTS/IDTR-2022-06/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-033/
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recorded in May during stable-beam periods provided by the LHC 
during its commissioning

900 GeV pp collision data
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Z-boson + jets production

ATLAS-CONF-2021-033

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-033/
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Searches motivated by Dark Matter
Searches for mono-top production 

Part of wide mono-X searches (X=SM particles) + MET
Fully hadronic final state 
Mass reach for V mediator ~ 2.5 TeV
Probe also non-resonant model 
Large increase of sensitivity compared 
to partial run-2 result

Search for H→ Dark matter (invisible)

BR(H→invisible) < 14.5% (obs) (10.3% exp.) 
from search with VBF topology 
(13% limit when combined with Higgs coupling 
measurements)

ATLAS-CONF-2022-036
arXiV:2202.07953

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-036/
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Precision studies of rare SM processes: 
polarization in WZ production

ATLAS-CONF-2022-053

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-053/
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Observation of di-Charmonium excess in the 
4-muon final state
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Z(μμ) H(cc) 
candidate event

Higgs to 2nd generation
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Higgs to 2nd generation quarks

ATLAS-CONF-2021-021

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-021/
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Higgs Couplings to 𝝉 leptons

ATLAS_CONF_2021-044

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-044/
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SUSY Electroweak

arXiV:2108.07586
SUSY-2018-41

https://arxiv.org/abs/2108.07586
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2018-41/

