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Run 1

Run 2

Run 3

ATLAS heavy ion datasets

System Year sqrt(snn) [TeV]  |Lint
Pb+Pb 2010 2.76 [/ b1
Pb+Pb 2011 2.76 0.14 nb-
pp 2012 38 19.4 fb-1
p+Pb 2012 5.02 1 pb-
pp 2013 2.76 4 pb-1
p+Pb 2013 5.02 29 nb-1
low <py> pp 2015-16 13 0.9 pb-1
pp 2015 5.02 28 pb1
Pb+Pb 2015 5.02 0.49 nb-?
p+Pb 2016 5.02 0.5 nb-1
p+Pb 2016 8.16 0.16 pb-
Xe+Xe 2017 5.44 3 ub-1
pp 2017 5.02 270 pb-
Pb+Pb 2018 5.02 1.76 nb-1

ATLAS HI
public results:
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Chapter 1
Collectivity in small systems



First collectivity results in small system from ATLAS in p+Pb

Phys. Rev. Lett. 110 (2013) 182302
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Improved 2PC method for peripheral subtraction

Phys. Rev. C 90, 044906
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Improved 2PC method for peripheral subtraction
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Improved 2PC method for peripheral subtraction

Phys. Rev. C 90, 044906
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Collectivity in pp - template fit

Phys. Rev. Lett. 116 (2016) 172301
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Collectivity in pp - template fit
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Collectivity in pp - cumulants

Eur. Phys. J. C 77 (2017) 428
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Collectivity in pp - cumulants
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Detailed collectivity studies with 2PC template fit method

Eur. Phys. J. C 80 (2020) 64
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Detailed collectivity studies with 2PC template fit method
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The same for pp events with jets.

Also corrections between jet particles and UE is
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consistent with zero.
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Detailed collectivity studies with 2PC template fit method

Phys. Rev. C. 104 (2021) 014903

>C\] 0_2 I I | I | I I | [ | I I I I I I I I I | [ I I I
- ATLAS Template Fit -
- Pb+Pb, 1.0 ub'-1.7 nb™ 2.0<|An|<5.0
i ZV SR,;]7=>52052 TeV, OnXn 7% ,D+Pb, Ngehc >60 _
A5 77 ' , N3T°>60 —
0-15¢ 20 < N3° < 60 = 7P Noy i
Tk X %
- ¢ Photonuclear g % .
@ CGC cale. % = x :
0.1 i
O 0O g -
[ [ |
o
0.05 | _
O_ | | | | | | | | | I l l ] | | | | | | | | | | | |
0 1 2 3 4 S
p, [GeV]

Flow In photo-nuclear (y+A) could be understood as a
conseqguence of p+A collision (even smaller system)

16



Detailed collectivity studies with 2PC template fit method
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Detailed collectivity studies with 2PC template fit method

Phys. Rev. Lett. 124 (2020) 082301
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Detailed collectivity studies with 2PC template fit method
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Collectivity across collision systems

Phys. Lett. B 789 (2019) 444
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Chapter 2
Search of the effect of energy loss In
small systems




Setting the stage
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Nuclear modification factors in p+Pb

JHEP 07 (2023) 074

g [ ATLAS  pp25ph’  piPo28mb’
0:1 5:_ 25<y* <20  (s=5.02TeV |5y, =5.02TeV _: Charged
T o hadrons
r et 0y consistent with
i oo T NO
e * 0-90% 1 modification.
oL ] R ] |
1 10 p_[GeV] 10°

23


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HION-2018-17/

Nuclear modification factors in p+Pb
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Closer look at the jet fragmentation
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Closer look at the jet fragmentation
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Chapter 3
Nuclear modification of parton densities



Inclusive photons in p+Pb

At forward and central rapidity Rppp consistent with unity.
RpPb<1 for n*<-2 due to isospin effects.

Phvs. Lett. B 796 (2019) 230
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With the current uncertainties, the data is unable to constraint nPDF.
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Jet production in p+Pb
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Di-jet production in p+Pb
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Di-jet production in p+Pb

y*E%‘ny—yEME 2
2/—A

Using dijets to constrain parton
Kinematics.
Can repeat previous mapping but

7

separately for effective Xp, Xpo Rer(Xp) 1S qualitatively described by the colour oo
fluctuations: smaller than average interaction =7 0
> €
Phys. Rev. Lett. 132 (2024) 102301 Strergth at |arge Xp' . .
D_ 2.2_1 | T T 1 || [ | [ 1T T 1 I| [ | 1T T 1 I‘ [ [T 1T T |__ [ 1T 11 I| [ [T 1T T [ [T 11 I| [ [ [T 1T T |_
O o AT o 4 : ATLAS =
- : m A - syy = 8.16 TeV, 165 nb™ =
1.8:— = 2_ . - E anti-k, R = 0.4, p+Pb =
1.6/ — -
14 =+ ;
12 ET ;

11 i -
08" Ea ;
06 ES ;
0.4 —— =

— \syny =8.16 TeV, 165 nb’’ T -

0.2 anti-k, R = 0.4, p+Pb - -

O_I | I I N | | | | I I| | | | I I N ‘ | | | I I N |__I | [ 1 1 | I| | | | [ 1 1 | I| | | | [ 1 1 | I| | | | I A |_
4x10™* 107 2x107° 102 2x1072 107" 2x10™ 1 4x10™* 107° 2x107° 102 2x1072 107" 2x10™ 1

(y.)

(xXp) ~ @sw) x Py, x € Pcosh((y”)

34

Y,
(X pp) ~ (25 Prpe X ©

)

cosh((y*))


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HION-2023-05/

Di-jet production in p+Pb - nuclear break-up

ATLAS-CONF-2024-013
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Photo-nuclear production of di-jets
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Photo-nuclear production of di-jets

Direct photon : Resolved ,ohotgn on ArXiv:2409.11060
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Summary

Chapter 2
Search of the effect of energy loss In
small systems

Chapter 1
Collectivity in small systems

Well establish collective behaviour in small system
Many developments on the measurements technics that
also benefit in large systems.

Still no sign of energy loss while we see
signs of collectivity at high pr
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