©
C
>
-
c
()
(%)
C
e
o+
(%)
-
<
o
o
>
=
wn
j.
()
=
C
D
©
C
-
-
o+
(0]
L
=
-
<

Partikeldagarna 2024

The ALICE group in Lund

3 Seniors: Alice Ohlson, David Silvermyr, Peter Christiansen
1 Postdoc: laroslav Panasenko

4 Ph.D. Students: Joachim Hansen, Kaare Iversen, Roman
Nepeivoda, Joey Staa
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Activities: data analysis

2023 2024 2025 2026 2027 2028 2029

J[FIMAM] 3] 3]A]s[oNID] 3] FIM[AIM[ 3] 3[A[S[O[N[D] 3] FIMIAIM] 3] 3]AlS[OIN]D] [ FIM[AM[ 3] 3]A]S[oIN[ D] 3] FIM[AIM] 3] 3]A]S[ON]D] 3 FIM[AM] 3] 3 ]A[S[O[N[D] 3[FM[A[M]

N|D{J|FIMAM|J|J|A[S|ON[D| J[FIMIAM| ]| J|A|S|O|N|D}

Shutdown/Technical stop
Protons physics

EYETS Ions (t_bc_aft_er LS_4)
Commissioning with beam
Hardware commissioning

Last update: September 24

e ALICE has already had its main upgrade (in LS2)

* All 4 PhD students are involved in Run3 analyses covering
both pp and Pb-Pb, see also talk of Joey Staa

ALICE at Lund University (P. Christiansen, Lund)
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Activities: hardware

2023 2024 2025 2026 2027 2028 2029

AM[2[3]A[S[OIN[D 3[F[M[AJM] 3] 3]A]S[O]N]D] 3 [FM[AM] 3] 3 ]A]S[O[N][D| 3] FIM[AM] 3] 3]As]O]NID] 3] FIMIATM] 3] J]AlS[O[N]D| 3[FIM[AIM] 3] 3]A[S]OIND| 3] FIM/AM] 3] 3]A]S]O[ND

N|D{J|FIMAM|J|J|A[S|ON[D| J[FIMIAM| ]| J|A|S|O|N|D}

Shutdown/Technical stop
Protons physics

EYETS Ions (t_bc_aft_er LS_4)
Commissioning with beam
Hardware commissioning

Last update: September 24

 We are involved in the development of the
new ITS3 to be installed in LS3

— Main activity of laroslav Panasenko

— See David’s slides from last Partikeldagar
for more details (link)

ALICE at Lund University (P. Christiansen, Lund)



https://indico.fysik.su.se/event/7762/timetable/?view=standard_numbered#99-alice-activities-in-lund
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Activities: ALICE3

2024 2025 2026 2027 2028 2029
oN[Dy J[FIM[AJM] 3] 3]A]s]OIN]D| 3] FIMIAIM] 3] 3]A]S[OIN[D] [ FIM[AIM] 3] a[Als[o]N]Df 3 [FIMIAIM] 3] 3]AJSIOINID] [ FIM[AIM] 3] 3]AS[OIND] 3] FIMIAIM] 3] 3]A]S[OIN
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2 Protons physics
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c Hardware commissioning Absorber ECAL
D Last update: September 24 Muon chambers RICH
© .
=+ New proposed experiment for Run5
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) .
® — Uses mainly ITS3 technology
O
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< — Can it be a prototype for FCC-ee?

TOF
Tracker

Vertex detector
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Recent physics results

Focus on two recent ALICE-related results that indicates that
we start to be able to devise tests that can falsify models

— Going beyond just comparing to models and tuning
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Why do we focus so much on the
strangeness enhancement?

PYTHIA:

PP
~ ZMPI parton—parton interactions

Predicts “more of the same” as one
would expect from jet universality and
lack of significant final state
interactions.

Irreversible change in understanding of
pp collisions!
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Over time more models can
describe the data

ALICE, Eur. Phys. J. C 80 (2020) 693

* Many models —
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Transverse Spherocity S,

Define the unweighted
transverse spherocity:

3

SgT=1 — ‘ . .
e (ZtrackslpTxnl) . Isotropic
n Ntracks
> 1

* Most other ALICE results were for the p.-weighted S,

— We need this change because we study shortlived and neutral
particles

— Will call it S5 in the following



Partikeldagarna 2024

Jetty vs Isotropic results

? ALIICFIIII LIAALIAE AL § R SR A T T AI—ICE;
rB D —+s Integraled A_|_A pp ¥s = 13T9V E+ JHEP 05
2 0.3t T4"0 1% TNiics 0 Now > 10 (4x) |
E S0 99-100% (2024)
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= * Results for top 1% multiplicity and top 1% S, (0.01% of events)

% ¢ Large differences between Jetty and Isotropic particle ratios v/

O . , . :

==+ Events without S, selection are similar to Isotropic

— Jetty events are the outliers
* In jetty events, strangeness is significantly reduced at high p-
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Strangeness modification vs S,

C Inl < 0.8
Vs=13TeV, N irackiers (> Ml < 0.8, Nch >10

—h
—

—

l ALICE
| Ny 0.3 < p_<20 GeV/c

N,:0.45 < p, < 20 GeV/c
N,:10< p. < 8 GeVic

Ratio to pions / (HM ratio)
o o
o ©

07— PYTHIA 8.2 Monash N::10.8<p_<6.5GeV/c
R SRR PYTHIA 8.2 Ropes
C_ 1 | | ‘ | | 1 ‘ | 1 | | | | | | |
0 0.2 0.4 0.6 0.8 1
Jetty o« spr=t » 1 |sotropic

* We can control the strangeness enhancement with S, v/
— The effect is bigger for Z (S=2) than for A (5=1)

* Pythia ropes can describe the enhancement qualitatively
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Strangeness modification vs S,

Vs=13Tev, N2 ) (I |n| <08,N_=10
- o
T © 1.2
E s
c I
e Z
o %)
= c 1
o o
< o
5 o t
e - " ALICE .
g O | Nx:03 < p, <20 GeVic
= w© 0.8— T N,: 045<p <20 GeVic
E cC i Ny1.0<p <SGeV/c
S — EPOS-LHC NE:0.6<pT<6.5 GeVic
= e Herwig 7.2
D 1 1 | ‘ L | I ‘ 1 1 | | | 1 | 1
= 0 0.2 0.4 0.6 0.8 1
2 pr=1 I
= Jetty o« st » 1 |sotropic
L
© * EPOS LHC captures the trend
<<

— The QGP core is reduced in jetty events
« HERWIG has opposite trend?! (next slide)
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S. Gieseke,
' P. KirchgaeRer, d)
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Why Herwig is wrong

S. Platzer
Eur.Phys.).C 78
' (2018) 2,99
___isotropic
0 < spr=t > 1

* Herwig produces a baryon enhancement by allowing 3 mesons
close in phase space to form a baryon-antibaryon pair

— But this will be more likely to happen in pencil-like events!

— Can this challenge other models?
* What about quark coalescence models?
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Another way to test models

* @Going against the flow: Revealing the QCD degrees of
freedom in hadronic collisions

— Christian Bierlich, Peter Christiansen, Gosta Gustafson,
Leif Lonnblad, Robin Tornkvist, Korinna Zapp

— https://arxiv.org/abs/2409.16093



https://arxiv.org/abs/2409.16093
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The sign of the elliptic flow (v,)

Collective flow in large systems
(heavy-ion collisions)

Hydrodynamics
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* In Pb-Pb collisions it is positive (v, > 0)
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The sign of the elliptic flow (v,)

Collective flow in large systems
(heavy-ion collisions)

Hydrodynamics
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* In Pb-Pb collisions it is positive (v, > 0)
* Butin some small system models it can be negative (v, < 0)
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The sign of the elliptic flow (v,)

Collective flow in large systems
(heavy-ion collisions)

Hydrodynamics

z '
O Spatial
asymmetry
N~ Short range isotropization (v2 > 0)
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* In Pb-Pb collisions it is positive (v, > 0)
* Butin some small system models it can be negative (v, < 0)
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The sign of the elliptic flow (v,)

: Escape mechanism
Collective flow in large systems . L
Long range isotropization (vz < 0)

(heavy-ion collisions) 1_
Hydrodynamics 4_?_._ g
- : :
>
E ™
3 z 3/ 1 '
2 -— — -—
= Spatial } }
'{5 asymmetry
_E N Short range isotropization (v > 0)
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o gradients f 1'
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= ° In Pb-Pb collisions it is positive (v, > 0)

* Butin some small system models it can be negative (v, < 0)
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Proposed test

strivg

i

Agpivst

the flow!

mult, (ceut)
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PYTHIA

#  No string shoving
+  2C2C, fsan = 2.5 TeV
4+ 2d%Au, /5N = 0.2 TeV

+
+.|.++ ‘|'+ +
+.|.+ H

We want to observe a change of the sign of v, with

multiplicity

e [
%o ...&
Sogeeete
10 ZIO 3IO 40
N part

Challenge: you need a way to determine the reaction plane
like directed flow (v,) in large systems

— Can one maybe find another way?
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Conclusions and outlook

* Alot of analysis activities taking advantage of the upgraded
ALICE detector

* Development of ITS3 for Run 3
— New ALICE 3 experiment?

e Overlapping activities with theorists in Lund that can
hopefully lead to many new ideas and tests

Thank Ufou!
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Forward estimator
Different region than
where we measure S,
Shown for top 10%.
(typically used in ALICE
to avoid
autocorrelations)

* Physics we can address with S, depends on where we

differgnt”

<
m T T

( P, ) (GeV/e

- A Isotropic [0-11% /\ Isotropic [0-1]% A Isotropic [0-1]% ]

L T+

® ML HI O vom ® N
Jetlike [0-11%  [] Jet-like [0-11% M Jet-like [0-1]% 7
Jet-like [0-10]% 3% Jetlike [0-10)% ¥ Jetlike [0-10]% |
¥V Isotropic [0-10]%/  Isotropic [0-10]% W Isotropic [0-10]% |

f 1 _
e ® _

® Vg‘
P TN o T T T
5 10 15 20 25 30 35 40
(dN_/dy )

select the multiplicity

* The following results are all done with the mid-rapidity

estimator

— This ensures that multiplicity is almost constant so that we

mainly select harder or softer events

Partikeldagarna 2024

The effect of S, selection for
multiplicity estimators

I AL'CE, PP, E: 13 TeV
[ N, =210,p 2015GeV/c, 7/ <08

Mid-rapidity estimator
Same region where we
measure S,
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