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introduction

@ we use heavy-ion collisions to learn about QGP
@ we also use p+p collisions to learn about (lack of) QGP
o large systems: Pb+Pb, Xe+Xe
» what phenomena are driving jet quenching? is it sub-structure?
» how do heavy-flavour quark interact with QGP?
» what can we deduct from anisotropies and fluctuations?
o small systems: p+Pb, p+p
> are jets modified?
» what is the origin of flow?
» how are quarkonia formed?
o UPC: y+~vyorv+Pb

> are there QGP-like signatures?
> is there beyond-standard-model physics?

o all ATLAS heavy-ion results
=> https://twiki.cern.ch/twiki/bin/view /AtlasPublic/HeavylonsPublicResults
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ATLAS detector
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tt production in p-+Pb
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Run: 313100

- Event: 168745611
arXiv:2405.05078 2016-11-18 22:14:23
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tt production in p-+Pb
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tt production in p-+Pb

@ using 165 nb~1 of p+Pb data recorded I=/d, e, b
at /syy = 8.16 TeV in 2016
@ in single-lepton channel, we require: .-
> 1 lepton f 7/4,5
> at least 4 jets, with at least 1 b-tagged jet _
* b-tagging efficiency = 85%
* c-quark rejection factor = 2.9 b
* light quarks rejection factor = 40 I+/d.,b
@ in di-lepton channel, we require: .

» 2 opposite-sign leptons (Z candidates discarded) W+

> at least 2 jets, with at least 1 b-tagged jet s
1 ’

arXiv:2405.05078
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tt production in p-+Pb
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o Ht — scalar sum of leptons’ and jets' pr

@ events with 2 b-tagged jets have the signal fraction higher than events with 1 b-tagged jet

o extracted signal strength using profile-likelihood fit
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tt production in p-+Pb
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o Ht — scalar sum of leptons’ and jets' pr
@ events with 2 b-tagged jets have the signal fraction higher than events with 1 b-tagged jet

o extracted signal strength using profile-likelihood fit
arXiv:2405.05078
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tt production in p-+Pb

T
ATLAS
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MCFM nCTEQ15HQ
MCFM EPPS21
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—
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o good agreement with MC predictions and previous CMS measurement
@ enhancement of R,p}, = 1.09 £ 0.10 (tot.)
» relative uncertainty amounts to 9%
» tf cross section in p+p at 1/s = 8 TeV extrapolated to the same /s as p+Pb 208 05078
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di-muons produced via heavy-flavour decays

ATLAS

EXPERIMENT
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Run: 461633
arXiv:2308.16652 Event: 3419440
2023-09-26 19:51:47 CEST
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di-muons produced via heavy-flavour decays

g Same-sigh pairs atas ][ opp-sign pairs
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J/, T, Z : : ‘ - - pansceee ‘ ‘
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~ ~~ - ~—
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@ only pedestal o pedestal + flow modulation

@ pedestal 4+ Breit-Wigner
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di-muons produced via heavy-flavour decays
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@ almost independent on centrality
@ similar for p+p and Pb+Pb
o described quite well by Pythia with bb and cc

arXiv:2308.16652
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di-muons produced via heavy-flavour decays
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o described quite well by Pythia with bb and ¢é

o both bb and c€ are needed to described data
arXiv:2308.16652
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di-muons produced via heavy-flavour decays

@ o: standard deviation of Cgop in 0 < A¢ < 27

© L ATLAS ‘ ‘ Same-‘sign pairs | © L ATLAS ‘ ‘ Opp-s‘ign pairs © L ATLAS ‘ ‘ All pai‘rs 4
1 Pb+Pb5.02 TeV, 1.94 nb™ p>5Gev | 1L Pb+Pb5.02 TeV, 1.94 nb™ P>5Gev | 1L Pb+Pb5.02 TeV, 1.94 nb™ P>5Gev |
L pp5.02TeV, 0.26 fb? | L pp5.02TeV,0.26 fo* ] | pp5.02 Tev, 0.26 b ]
& e} - L J L 4
o ™™ — = T ] [ o - oTT T o] [ o B I °]
0.5 — 0.5 - 0.5 —
0 o (Pb+Pb) ) [ o o (Pb+Pb) 1 [ 0 o (Pb+Pb) 1
— " POWHEG bb+ct 7 [ — " POWHEG bb+ct 7 [ — " POWHEG bb+ct 7
+ ® o (pp) B - ® o (pp) - + ® o (pp) -
n n n L n n n L n n n L n n n n n n L n n n L n n L n n n L n n n L n n L
% 20 40 60 80 % 20 40 % 20 40
Centrality [%]

60 80 60 . 80
Centrality [%] Centrality [%]

@ almost independent on centrality, similar for p+p
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di-muons produced via heavy-flavour decays

(]

o standard deviation of Ceopr in 0 < A¢ < 27
© 0%, = 0Py pp — Op4p - additional broadening

b‘go 4 ATLAS Same-‘sign pairs _| b§047 ATLAS ‘ ‘ Opp-s}gn pairs | 52047 ATLAS ‘ ‘ All pai‘rs _
5 | Pb+Pb502TeV,194nb™" P >5GeV 5 | Pb+Pb502TeV,194nb™ P >5GeV 5 | PbtPb5.02Tev,1.94nb P >5Gev |
~E | Pp5.02TeV,0.26 fb’ s ] 2 [ pp5.02Tev,026f" 1 &2 [ pp5.02Tev,026fh* |
02— e - o2 T P : : 02- e d T B
[ —02,90% CL 002, 1 [ —02,90%CL - o02 ] [ —02,90% CL oo, ]
[--0,90%CL b r - 0,90%CL : ] [--0,90%CL : ]
0
0

@ model-independent limits on b-quarks deflection

arXiv:2308.16652
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pr fluctuations in Pb+Pb and Xe-+Xe
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Event: 110420355
2018-11-09 06:27:05 CEST

Petr Balek ATLAS highlights

3 June 2024

14 / 20



pr fluctuations in Pb+Pb and Xe+Xe
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@ [pr]: mean pr of tracks within an event
o ([pr]): mean [pr] within many events of the same multiplicity

ATLAS-CONF-2023-061
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pr fluctuations in Pb+Pb and Xe+Xe
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pr fluctuations in Pb+Pb and Xe-+Xe
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@ assuming stochastic sources of the fluctuations:

> ko o< Npor o< (NZE€) 1

> ks o< Npare o< (NGF) ™2

o true for mid-central to central collisions

@ not true for peripheral and very central collisions
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pr fluctuations in Pb+Pb and Xe+Xe
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collectivity in small systems
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@ the decorrelation with 7 is stronger for Xe+Xe than for p+p
= the mechanism of additional particle production is different
@ in p+p, no correlations between particles from jet and underlying event,
however there are correlations among particles from underlying event
o flow can be observed in photo-nuclear collisions

- see talk by Blair Seidlitz, Tuesday, 8:50
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summary

ATLAS offers a whole palette of heavy-ion-related results

in 2023 Pb+Pb data-taking, we approx. doubled our statistics compared to Run 2

this year, we expect additional 2-3nb™!

all ATLAS heavy-ion results
=> https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HeavylonsPublicResults

o all ATLAS results:

=> https://twiki.cern.ch/twiki/bin/view /AtlasPublic/Publications
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