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ATLAS results
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Initial stage of the collisions with EW bosons

Quarkonia and open heavy flavor results

Jet energy loss: Jet suppression
Jet fragmentation
Photon-jet correlation
Photon-jet tagging
Jets in different systems

Searching for the QGP in small systems

Photonuclear in UPC and non-UPC collisions
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Electroweak bosons in Pb+Pb

W & Z boson yields (muons) in 5.02 TeV Pb+Pb data

Statistics improved by a factor of four w.r.t. Run 1

⁄Yield '(( are approximately flat vs. Npart

W + yields are 10% larger comparing to W – due to isospin effects

Data consistent with POWHEG scaled to NNLO accuracy
Jakub Kremer

ATLAS-CONF-2017-067

Wednesday
ATLAS

ATLAS-CONF-2017-010
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Photons in p+Pb

Inclusive prompt photons in p+Pb collisions at 8.16 TeV

At forward and central rapidity, RpPb consistent with unity

RpPb<1 for η* < –2 due to isospin effects

Comparison to JETPHOX with nPDF from EPPS16, nCTEQ15 are given

Provides information for global nPDF analysis
Martin Spousta

ATLAS-CONF-2017-072

Wednesday

ATLAS
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σ(W+) =  2266 ± 9 (stat) ± 29 (syst) ± 43 (lumi) pb
σ(W−) =  1401 ± 7 (stat) ± 18 (syst) ± 27 (lumi) pb
σ(Z0)  = 374.5 ± 3.4 (stat) ± 3.6 (syst) ± 7.0(lumi) pb

New baseline in pp @ 5.02 TeV with 2.4% accuracy on the cross section

Significant reduction in the dominant systematics uncertainty (lumi)

A 10 times larger sample is also available
Jakub Kremer

to be submitted

Wednesday
ATLAS
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Electroweak bosons in pp
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High statistics measurement of prompt and non-prompt J/!

Strong centrality dependence in Pb+Pb for both components

pT dependence is different for prompt and non-prompt in Pb+Pb

RAA looks consistent with other hadronic probes

Comparison to the models will be given in the talk

Prompt
Non-Prompt

Prompt
Non-Prompt

Prompt
Non-Prompt

Quarkonia production in Pb+Pb

Sebastian Tapia A.

EPJC78 (2018) 762

Tuesday

ATLAS
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Quarkonia flow in Pb+Pb
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Centrality, pT and rapidity dependencies of the flow for 
prompt and non-prompt J/! components

Some differences are seen in the pT dependences

Consistent with the regeneration scenario of the J/! production

Different scenario for the origin of charm and bottom anisotropies
Sebastian Tapia A.

arXiv:1805.05198

Tuesday

ATLAS

77



D0 and D* mesons in p+Pb
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First results on D meson 
production from ATLAS

Measurements are done in 
wide momentum range and in
slices of rapidity.

Mirta Dumancic

ATLAS-CONF-2017-073

Tuesday

ATLAS
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The D – hadron correlations in Nch intervals are consistent with muon results



Mirta Dumancic

Heavy Flavour muons in Pb+Pb
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Single muons coming from HF decays in Pb+Pb

Yields extracted and compared to results of other experiments and theories

Azimuthal anisotropies are measured in 2.76 TeV Pb+Pb
arXiv:1805.05220

Tuesday

ATLAS
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arXiv:1805.05198

Pb+Pb
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pT, centrality and η dependencies of jet suppression at 5.02 TeV in Pb+Pb

Good consistency with 2.76 TeV results.

RAA in central collisions flatten at pT above 200 GeV

Peripheral are still significantly suppressed

More suppression at high-|y| compared to mid-rapidity

Model comparisons will be shown in the talk

Radim Slovak

arXiv:1805.05635

Thursday
ATLAS
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Jet suppression in Pb+Pb
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Jet fragmentation in Pb+Pb

Fragmentation functions measured at 5.02 TeV in pp and in Pb+Pb

Centrality and jet !"
#$%dependencies of FF modifications

Consistent with 2.76 TeV results: enhancement at low and high z

No !"#$% dependence at high z for jets up to 400 GeV

Soft particles scale with !"
#$% consistent with medium effects

Akshat Puri

PRC98 (2018) 024908

Thursday

ATLAS
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EPJC77 (2017) 379



Akshat Puri
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Fragmentation vs. radius in Pb+Pb
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Detailed study of the FF as a function of r, the distance to jet axis

Yield of low-pT particles increases with with increasing jet pT
More low-pT particles are seen at large radii in central

Yield of high-pT is independent of jet pT
High-pT particles get suppressed at small radii in central ATLAS-CONF-2018-010

Thursday

ATLAS
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Tagged jets fragmentation in Pb+Pb

Photon tagged jets, balanced in azimuth, enriching quark jet fraction

FF taken w.r.t. to reconstructed jet energy, to explore flavor dependence

Fully unfolded for all detector effects

Similar modification pattern in peripheral, flavor dependence in central

Dennis Perepelitsa

ATLAS-CONF-2017-074

Tuesday

ATLAS
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Mid-central Central
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Final results for !"# = %&'()* &'# at 5.02 TeV, unfolded for all detector effects

!"# is modified compared to pp with increasing centrality

Double peak structure, suggesting large event-by-event loss fluctuations

Dennis Perepelitsa

arXiv:1809.07280

Tuesday

ATLAS
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Photon-jet correlations in Pb+Pb
&'# = 63.1 − 79.6 GeV
&'# = 100 − 158 GeV
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Dijets in Xe+Xe

!" = $%&'()*+,-./0 %&*+,-./0 measured in Xe+Xe collisions at 5.44 TeV as a 
function of centrality and jet pT

!" is not unfolded for detector effects

!" distributions in Xe+Xe and in Pb+Pb are consistent within uncertainties 
when compared in the same centrality or the same event activity intervals

Radim Slovak

ATLAS-CONF-2018-007

Thursday
ATLAS
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Charged hadron spectra in Xe+Xe
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Charged hadron spectra in Xe+Xe extends to 60 GeV using 3 μb-1

The RAA measured in Xe+Xe and Pb+Pb show similar patterns

Addresses a question about a role of geometry in HI collisions

Systems are compared under the same conditions: Npart, Ncoll, etc.

The best correspondence is when the final system size is the same
Petr Balek

ATLAS-CONF-2018-007

Tuesday
ATLAS
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Anisotropies at high-pT in Pb+Pb

vn out to pT = 60 GeV using 0.49nb-1 of 5.02 TeV
Pb+Pb data at 5.02 TeV

vn decreases with the harmonic number, except 
in the most central.

No significant difference with 2.76 TeV results 

Klaudia Burka

arXiv:1808.03951
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Tuesday

ATLAS



Ridge in pp collisions with Z boson
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Adam Trzupek

ATLAS-CONF-2017-068

Tuesday

ATLAS
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Alter collision impact parameter distribution in pp by requiring hard process 

Developed new method how to deal with the pileup

First time entire pp run data sample is in the HI analysis

Results for 2PC consistent with inclusive

Larger, 13 TeV sample, is being analyzed.



Peter Steinberg
Sasha Milov              ATLAS Hard Probes overview               HP2018,  Oct 1, 2018, Aix-Les-Bains

Evidence for light-by-light scattering in ultra-peripheral heavy-ion collisions with 
the ATLAS detector at the LHC

A total of 13 candidate events are observed with an expected background 
of 2.6 ± 0.7 events.

Confirmed by CMS 14 events with expected 3.8 ± 1.3 (stat) background

Looking forward to improvements in 2018!

19

NP13 (2017) 852

Tuesday

ATLAS

ATLAS discovery of !+!→!+!
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Non-UPC muon pairs in Pb+Pb

μ+μ- pairs in Pb+Pb at 5.02 TeV at all centralities have a spike at low values of  
acoplanarity ! = 1 − %&'%(

) and are balanced in energy

Pairs are coming from the photonuclear interactions that occur 
simultaneously with hadronic collision.

Data shows acoplanarity broadening (acquired kt)

STARlight+MB event from data describe peripheral collisions but not central
Peter Steinberg

arXiv:1806.08708

Tuesday

ATLAS

2020



Summary
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ATLAS brings a wealth of the results to the HP2018

Five new papers on arXiv since the Quark Matter. Two papers in 
submission (showing only plots) and several papers are close

New research directions, new methods, new probe, preparing for 
more Pb+Pb data at the end of this year

To find ATLAS results Google three words: “atlas public ion”
Papers and plots can be found here:
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HeavyIonsPublicResults
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List of ATLAS results @ HP2018
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Talks:
Petr Balek Charged-particle production in Pb+Pb and Xe+Xe collisions
Mirta Dumancic Heavy flavor production and flow in large and small systems
Jakub Kremer Heavy electroweak boson production in Pb+Pb collisions
Dennis Perepelitsa Energy loss and modification of photon-tagged jets
Akshat Puri Jet fragmentation and particle angular distribution within and around jets in Pb+Pb collisions
Radim Slovak Inclusive jet and dijet suppression in Pb+Pb and Xe+Xe collisions
Martin Spousta Jet and photon probes of small collision systems
Peter Steinberg Measurements of photon-photon and photon-nucleus collisions
Sebastian Tapia A. Charmonia production in large and small systems measured
Adam Trzupek Measurement of long-range correlations in pp collisions in the presence of a Z boson

Poster:
Klaudia Burka Measurement of the azimuthal anisotropy in Pb+Pb and Xe+Xe collisions

Thank you for your attention
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The ATLAS detector
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