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physics
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In ALICE Il T
PWG
contacts

PWG-CF -Correlations and flow

Conveners:

e Oton Vazquez Doce

¢ Qiye Shou

PAG: Azimuthal Correlations

e Debojit Sarkar

¢ Jasper Elias Parkkila

PAG: Event-by-Event /[ Fluctuations

¢ lwona Anna Sputowska

* Swati Saha
PAG: Femtoscopy

¢ Dimitar Lubomirov Mihaylov

¢ Laura Serksnyte

PWG-DQ - Dileptons and

Quarkonia

Conveners:

e Cristiane Jahnke Fiorini Da Silva

e Luca Micheletti

PAG: J/psi electron decay

e Minjung Kim

e Shreyasi Acharya

PAG: Quarkonium muon decays

« Batoul Diab

e Maurice Coquet

PWG-EM - Electromagnetic

probes

Conveners:

* |van Vorobyev

* Daiki Sekihata

PAG: Low-mass dielectrons

e Raphaelle Marie Bailhache

e Horst Sebastian Scheid

PAG: Photons and neutral mesons

* Ana Maria Marin

¢ Joshua Leon Konig

PWG-HF - Heavy Flavour

Conveners:

¢ Grazia Luparello

o Fabrizio Grosa

PAG: Hadronic Decays of Heavy

Flavours

* Mattia Faggin
* Biao Zhang

PAG: Heavy Flavour Correlations and

Leptons (Electrons and Muons)

e Jonghan Park

* Antonio Palasciano

[alice:PWG-HF-PAG-Correlations-
and-Leptons-Coordinator:2:link]

Jonghan Park

PAG: Heavy Flavour Jets
(cross-PWG PAG with PWG-JE)

* Vit Kucera

* Hadi Hassan
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PWG-JE - Jets

Conveners:

e Raymond James Ehlers lii

* Nima Zardoshti

PAG: Inclusive Jets and hard Photons

e Rachid Guernane

* Florian Jonas

PAG: Jet Substructure

e Sidharth Kumar Prasad
* Wenging Fan

PAG: Heavy Flavour Jets
(cross-PWG PAG with PWG-HF)

« Vit Kucera

e Hadi Hassan

PWG-LF - Light Flavour

Conveners:

« Sourav Kundu

e Sushanta Tripathy

PAG: Resonances

e Adrian Fereydon Nassirpour

o [alice:PWG-LF-PAG-Resonances-Coordinator:1:link]

PAG: Strangeness

# Francesca Ercolessi

* Romain Schotter

PAG: Nuclei and Exotica

* Francesco Mazzaschi

= Mario Ciacco

PAG: Global Event Properties

* Gyula Bencedi
e Abhi Modak

PWG-UD - Ultra-peripheral Collisions and Diffraction

Conveners:

e Joakim Ingemar Nystrand

* Roman Lavicka

PAG: Ultra Peripheral Collisions

e Simone Ragoni

e Anisa Khatun

PAG: Diffraction

e Paul Buhler

* Rainer Schicker
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Photon Multiplicity Detector @ ALICE

What have we delivered (1)

Eur. Phys. I. C (2015) 75:146 THE EUROPEAN
DOI 10.1140/epic/s10052-015-3356-2 PHYSICAL JOURNAL C

P

@ CrossMark

Regular Article - Experimental Physics

Inclusive photon production at forward rapidities in
proton—proton collisions at /s = 0.9, 2.76 and 7 TeV

ALICE Collaboration*
CERN, 1211 Geneva 23, Switzerland

Received: 19 November 2014 / Accepted: 11 March 2015 / Published online: 9 April 2015
© CERN for the benefit of the ALICE collaboration 2015. This article is published with open access at Springerlink.com

The PMD was situated at 367 cm and has an envelope thickness of 14
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What have we delivered (2
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Eur. Phys. J. C (2023) 83:661 THE EUROPEAN () 3
https://doi.org/10.1140/epjc/s10052-023-11729-y PHYSICAL J OURNAL C ‘f}}ﬁf;tégf 2‘“
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Regular Article - Experimental Physics Z
Inclusive photon production at forward rapidities in pp and p-Pb
collisions at /sy = 5.02 TeV
NN .--.%
ALICE Collaboration* =
CERN, 1211 Geneva 23, Switzerland E{h
Received: 21 March 2023 / Accepted: 18 June 2023 / Published online: 25 July 2023 %
© CERN for the benefit of the ALICE collaboration 2023 ~
2
D
<
~—
Z

The PMD was situated at 367 cm and has an envelope thickness of 14
cm, covering thepseudorapidity| 130 R Y U U B Gt ADILL
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Physics topics remaining to be addressed
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Multiplicity distributions in Pb-Pb collisions
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References:
Addendum to Technical Design Report of PMD r.chir 42177l f

Technical Design Report of PMM@M&M&M@Q@M&lMI@SLQp@D_ZQO&BAM


http://cds.cern.ch/record/642177/files/cer-002399082.pdf
http://cds.cern.ch/record/642177/files/cer-002399082.pdf
http://cds.cern.ch/record/642177/files/cer-002399082.pdf
http://cds.cern.ch/record/451099/files/open-2000-184.pdf
http://cds.cern.ch/record/451099/files/open-2000-184.pdf
http://cds.cern.ch/record/451099/files/open-2000-184.pdf
http://cds.cern.ch/record/451099/files/open-2000-184.pdf
http://cds.cern.ch/record/451099/files/open-2000-184.pdf
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Measurement of
anisotropy in J/ Using
event plane from PMD

2000

w000
Multiplicity

A study of anisotropic
absorption in J/ particles
detected in the Dimuon
spectrometer has shown
that it may be possible to
measure very low anisotropy
in J/ using first order or
second order event plane
from the PMD.

Addendum to Technical Design Report of PMDitp://cds.cern.ch/record/642177/files/cer -002399082.pdf
Technical Design Report of PMOattp://cds.cern.ch/record/451099/files/open -2000-184.pdf



http://cds.cern.ch/record/642177/files/cer-002399082.pdf
http://cds.cern.ch/record/642177/files/cer-002399082.pdf
http://cds.cern.ch/record/642177/files/cer-002399082.pdf
http://cds.cern.ch/record/451099/files/open-2000-184.pdf
http://cds.cern.ch/record/451099/files/open-2000-184.pdf
http://cds.cern.ch/record/451099/files/open-2000-184.pdf
http://cds.cern.ch/record/451099/files/open-2000-184.pdf
http://cds.cern.ch/record/451099/files/open-2000-184.pdf
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Possibility of measuring
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electromagnetic energy
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References:
Addendum to Technical Design Report of PMDitp://cds.cern.ch/record/642177/files/cer -002399082.pdf
Technical Design Report of PMDittp://cds.cern.ch/record/451099/files/open -2000-184.pdf
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http://cds.cern.ch/record/642177/files/cer-002399082.pdf
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Eventby-event fluctuation In
pseudorapidity distributions

10 |

0 1 2 3 4 S
Event-by-event fluctuation in pseudorapidity distributions was studied using the power spectrum method
[31-33]. The one-dimensional power spectrum for the rapidity distribution f(y) = dN /dy can be written @
as [31] ’é\
N’ —
9-40 (b)  Oneevent
2
Y(w) = PNF) - HON| (4.7) 30 -
where Y is the limit of acceptance, fy(y) is the average rapidity distribution of particles produced in a 20 43 1 il A i A A Bl 5 i
large number of events in the sample, and N =Y, fy(y)/ Y. f () is a normalization factor which takes into L AT : '
account fluctuations in multiplicity in a given centrality window. ;

Joseph I. Kapusta and Ajit M. Srivastava, Phys. Rev. D52 (1995) 2977.

References:

Addendum to Technical Design Report of PMDitp://cds.cern.ch/record/642177/files/cer -002399082.pdf
Technical Design Report of PMDittp://cds.cern.ch/record/451099/files/open -2000-184.pdf
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[Submitted on 31 Aug 2001 (v1), last revised 20 Mar 2002 (this version, v2)] 225 :_
Event-by-Event Fluctuations in Particle Multiplicities and Transverse Energy r
Produced in 158.A GeV Pb+Pb collisions 2 |
M.M. Aggarwal, et al (WA98 Collaboration) i
175

(D/mnormal

Event-by-event fluctuations in the multiplicities of charged particles and photons, and the total transverse energy in 158-A GeV Pb+Pb collisions
are studied for a wide range of centralities. For narrow centrality bins the multiplicity and transverse energy distributions are found to be near
perfect Gaussians. The effect of detector acceptance on the multiplicity fluctuations has been studied and demonstrated to follow statistical L5
considerations. The centrality dependence of the charged particle multiplicity fluctuations in the measured data has been found to agree

WUUTPRRPITTLLL AL )

reasonably well with those obtained from a participant model. However for photons the multiplicity fluctuations has been found to be lower r

compared to those obtained from a participant model. The multiplicity and transverse energy fluctuations have also been compared to those 123 N
obtained from the VENUS event generator. r
1 B
Comments: To appear in Physical Review C; changes : more detailed discussion on errors and few figures modified 5
Subjects: Nuclear Experiment (nucl-ex); High Energy Physics - Experiment (hep-ex); High Energy Physics - Phenomenology (hep-ph); Nuclear Theory (nucl-th) [
Cite as: arXiv:nucl-ex/0108029 075 -
(or arXiv:nucl-ex/0108029v2 for this version) [
https://doi.org/10.48550/arXiv.nucl-ex/0108029 i ] . . ool b b e e e e e b
Journal reference: Phys.Rev.C65:054912,2002 S Im II ar to 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400

Related DOI: https://doi.org/10.1103/PhysRevC.65.054912 0

Submission history Stu dIeS USI ng

From: Bedangadas Mohanty [view email]

[w1] Fri, 31 Aug 2001 16:21:35 UTC (74 KB) . . . . . . .
I¥2] Wed, 20 Mar 2002 17:04:25 UTC (134 KB) PMD @ WA98 Figure 4.7: Fluctuation ®/®yorma @s a function of centrality. The dotted and dashed lines show the limits due to
detector effects for PMD in air and for PMD with 1 X; material.

Mean number of photons
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Elliptic flow fluctuation

Stanislaw Mrowczynski and Edward \&huryak, Actaphysica
Polonica B34 (2003) 4241

a) filamentation instability initiated
due to the strong momentum
anisotropy of theparton system, <
and the generation and subsequent
explosions of the topological

C I u Ste rS Mean number of photons
. . . Figure 4.8: Normalised event-by-event fhctuation in v ; as a function of photon multiplicity on the PMD. Input
b) m u |t| p I I CI ty fI u Ctu atl O nS vp=10%. The dotted and dashed lines respectively denote flictuation resulting from detector effects for PMD in
. . air and for PMD with 1 Xy material in front.
c) hydrodynamic fluctuations
References:
Addendum to Technical Design Report of PMD r.chir 42177l f

Technical Design Report of PMD]II&[&Q&Q&[H&DLLGLQ@MQlQQQ&H&SLQp&D_ZQQQlBAJp_dI


http://cds.cern.ch/record/642177/files/cer-002399082.pdf
http://cds.cern.ch/record/642177/files/cer-002399082.pdf
http://cds.cern.ch/record/642177/files/cer-002399082.pdf
http://cds.cern.ch/record/451099/files/open-2000-184.pdf
http://cds.cern.ch/record/451099/files/open-2000-184.pdf
http://cds.cern.ch/record/451099/files/open-2000-184.pdf
http://cds.cern.ch/record/451099/files/open-2000-184.pdf
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Disoriented chiral
condensates

[Submitted on 25 Jun 2002 (v1), last revised 31 Jan 2003 (this version, v2)]

Centrality dependence of charged-neutral particle fluctuations in 158A GeV Pb+Pb

collisions
WAS98 Collaboration

Results on the study of localized fluctuations in the multiplicity of charged particles and photons produce 158A GeV/c Pb+Pb collisions are
presented for four different centrality classes. The charged versus neutral particle multiplicity correlations in common phase space regions of
varying azimuthal size are analyzed by two different methods. Various types of mixed events are constructed to probe fluctuations arising from
different sources. The measured results are compared to those from simulations and from mixed events. The comparison indicates the presence
of non-statistical fluctuations in both the charged particle and photon multiplicities in limited azimuthal regions which decrease with decrease in

centrality. However, no correlated charged-neutral fluctuations, a possible signature of formation of disoriented chiral condensates, are
observed. An upper limit on the production of disoriented chiral condensates has been set.

Comments: 11 pages and 11 figures
Subjects Nuclear Experiment (nucl-ex); High Energy Physics - Experiment (hep-ex); High Energy Physics - Phenomenology (hep-ph); Nuclear Theory (nucl-th)
Cite as: arXiv:nucl-ex/0206017

(or arXiv:nucl-ex/0206017v2 for this version)
https://doi.org/10.48550/arXiv.nucl-ex/0206017 0
Journal reference: Phys.Rev. C67 (2003) 044901

Submission history

From: Bedangadas Mohanty [view email]

[v1] Tue, 25 Jun 2002 20:26:34 UTC (175 KB)
[w2] Fri, 31 Jan 2003 18:17:14 UTC (177 KB)

References:

Similar to studies
using PMD@WA98
and PMD@STAR
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Percentage of events being DCC type

@ photon excess
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Distribution of neutral pion fraction (f) for DCC events (solid line), DCC events after rt°

decay and detector effects (dotted line) and generic events after n° decay and detector effects (dashed line), Right :
variation of S/B ratio as a function of percentage of events being DCC type in a given sample of events for a given

DCC domain size.

Several methods of DCC search

Addendum to Technical Design Report of PMDitp://cds.cern.ch/record/642177/files/cer -002399082.pdf
Technical Design Report of PMOattp://cds.cern.ch/record/451099/files/open -2000-184.pdf
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ldentification of Jetlike
events using a
Multiplicity Detector

Eur. Phys. I. C (2019) 79:562 THE EUROPEAN
https://doi.org/10.1140/epjc/s10052-019-6951-9 PHYSICAL JOURNAL C
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Special Article - Tools for Experiment and Theory

Identification of jet-like events using a multiplicity detector

Ranbir Singh'?, Bedangadas Mohanty'~?

1 School of Physical Sciences, National Institute of Science Education and Research, HBNI, Jatni 752050, India
2 Experimental Physics Department, CERN, 1211 Geneva 23, Switzerland

Received: 8 December 2016 / Accepted: 14 May 2019 / Published online: 3 July 2019
© The Author(s) 2019

References:

We have reported a multi-resolution analysis
technique to identify jet-like events in a multiplicity
detector at LHC energies Theanalysis is carried out
using charged particle multiplicities (CPV of PMD)
The observation of jet-like events can be used to
tag 3-jet events in ALICE at the LHC. The multi-
resolution simulation study shows the good sensitivity
towards selecting jet-like events, in the forward
multiplicity detector. Thevalue of | is 0.22, 0.65 and
1.42 for event samples with 1%, 10% and 50% jet-like
events respectively. A, value of zero would have
Indicated no sensitivity of the method towards
Identification of jet-like events. Such an analysis can
be carried out in real data in future with pp
collisions at 0.9, 2.76, 7, 8 and 13 TeV data
collected by ALICE

Addendum to Technical Design Report of PMDitp://cds.cern.ch/record/642177/files/cer -002399082.pdf
Technical Design Report of PMOattp://cds.cern.ch/record/451099/files/open -2000-184.pdf
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PWF LighElavourSpectra

Thanks toSourav Kundu and Sushantalripathy for the inputs

Requests from PWG:

(1)We would request the analysers, who need special/injected MC for their
analyses, totake care of the MC production with QA in a timely
manner. This will ensure a swift progress of the analyses. We will help
with the necessary tools for this.

(2) We alwayswelcome new analysis proposals from analysers, provided
they include a clear motivation . Given the current relevance, we would
like to ask the analysers, who are willing to perform the analyses related
to light-ions (p-O, O-O, Ne-Ne), to already start the analyses using the
available official MC and present in the respective PAGs.
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PWF LighElavourSpectra

Strangeness and resonance production in p bPb
collisions recorded with ALICE at 8.16 TeV -
https://alice -publications.web.cern.ch/node/10946

Paper draft:hitps://alice -
publications.web.cern.ch/system/files/draft/10946/2024 -05-
13-draft_strangeness resonance_ pPb.pdf

Draft Status Comments from IRC : 14
Under IRC Review December 2024

Target journal:Journal
European Physical Journal G Particles and Fields Not yet addressed by PC



https://alice-publications.web.cern.ch/node/10946
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18/45 Analysis needing attentiont Indian Group

PWF LighElavourSpectra

Multiplicity dependence of bl N Presthance production in
GGWHYUORt RYUt Wc q WHAIWEIiP-FOM= We (U]
publications.web.cern.ch/node/9315

Paper draft: https://alice -
publications.web.cern.ch/system/files/draft/93
15/2023-11-07-

Multiplicity Lambdal520 pp_Sonali.pdf

Comments from IRC : 2O
Draft Status

Under IRC Review (since 2023) February 2025
Target journal:Journal Not yet addressed by PC

European Physical Journal CParticles and Fields
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19/45 Contact : Sourav and Sushantafor
finding out more on analysis topics

PWF LighElavourSpectra

The ones with "tick" arecurrently / tentatively open

Analyses pp Pb-Pb p—0 0-0 Ne-Ne
Underlying event properties v v v v
(Number density and sum-pT)

Flattenicity/Event shape v v v v v
Pseudorapidity density using v v v v v
estimators other than FTOM

for pp and FTOC in Pb-Pb

Global Event Properties PAG




20/45 Contact : Sourav and Sushantafor
finding out more on analysis topics

PWF LighElavourSpectra

The ones with "tick" arecurrently / tentatively open

Analyses Ne-Ne

Pi, K, P spectra

Deuteron spectra

He3 spectra

Triton spectra

Deuteron spectra in Jet

Deuteron elliptic flow

Deuteron directed flow

Rapidity dependent deuteron
production

YR ES
O

|xI\xIx\xﬁé

pp
v
v
v

Search for di-baryon

Spectra and Nuclel PAG




21/45 Contact : Sourav and Sushantafor
finding out more on analysis topics

PWF LighElavourSpectra

The ones with "tick" arecurrently / tentatively open

Pb-Pb p-O

Analyses Ne—-Ne

v
v
v

Kshort, Lambda, Xi, and
Omega spectra

Local polarization of Lambda

Directed flow of V0s and
Cascades

Elliptic flow of V0 and
Cascades w.r.t spectator plane

h-strangeness correlation

o

\\II\ \g

Sigma0 production

Strangeness PAG




2214 - Contact : Sourav and Sushantafor
/45 PWF Ll g hF I avou rS p e Ctra finding out more on analysis topics

Pb—Pb

Analyses pp

©
o

Phi meson spectra

Phi meson elliptic flow v

Phi meson elliptic flow w.r.t
spectator plane

Balance function or rapidity v v
correlation of strange hadron

||
'he ones with
strangeness hadronization

K*0 spectra

"tick" are currently | <=

Lambda* spectra

\|

I\'\'\'\'\'\'\'\'\'\\'\'\ ~ ~

Lambda* flow

[ tentatively open | oo

fO flow

f1 spectra

NN NN NN

f1 flow

glueball search

Xi* spectra

Xi* flow

Rho meson spectra

Rho meson flow

SNIN TSN NS

Rho meson spin alignment

v
v
v
v

Search for exotic / heavier
resonance state eg. Omega
2012....

Resonance PAG
with specific interest can start




23/45 PWF Heaviflavour

Thanks toFabrizio Grosa and Grazia Luparello for the inputs

Requests from PWG:

(1)For measurements in pp collisions, several of the analyses cannot be performed with MB
samples only, andwe rely a lot on the development of software triggers.
https://indico.cern.ch/event/1556137/contributions/6552219/attachments/3083452/54587
69/HF_Triggers_updates 2025.pdimportant that analysers who commit for analyses of
triggered data follow the trigger activities ( trigger meeting on Wednesday morning at 10
am, CERN time) and contribute actively at theQA of the triggered data.

(2) Here you can see the list of current MC samples available and in production for the PWG
HF https://docs.google.com/spreadsheets/d/1Cp4bl_FFOrmYUtYcQzcPgBDz14pQtEuMfkKi
SV1 Ttl/edit?gid=172096248#q9id=17209624&ince Run 3, th&A of MC productions
should rely on the analysers, given that it is no more a service task . It is important for
the analysers to participate in the QA of the MC productions it would be very much

appreciated!
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Contact : Fabrizio Grosa and

“> PWG HeavFlavour(Active | ssiaisame g s

analysis topics for Run 3 data)

Production measurements in protory proton collisions

production cross sections of open charm hadrons via exclusive reconstructed decays
AN: https://alice -notes.web.cern.ch/node/1652
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Tigure 62: pr-differential cross sections of non-prompt D? in comparison with Run 2 results.
Figure 61: pp-differential cross sections of prompt D in comparison with Run 2 results.
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Contact : Fabrizio Grosa and

“"> PWG Heavlavour(Active | Ssiaisame g e

analysis topics for Run 3 data)

Production measurements in protory proton collisions

%10 - Work in Progress B Dwon K |
production cross sections of open g [ ppoolisions, [5=136TeV  and charge conjugate -
beauty hadrons, either via norprompt — B FonLL
charm hadrons, or fully reconstructed B '
mesons ' ¢
AN: https://alice -
notes.web.cern.ch/node/1596

Figure 55: Comparison between the p integrated cross section of B® mesons measured in this analysis
and that from FONLL predictions
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Contact : Fabrizio Grosa and

PWG Heaviflavour(Active ore o ST AnalySl tagice

analysis topics for Run 3 data)

Measurements related tohadronisation studies
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Fig. 101: pr-differential D} /D™ -yield ratios obtained in pp collisions at /s = 13.6 TeV, compared with the
results obtained by LHCb in p—Pb collisions at ,/syn = 8.16 TeV and by ALICE in Pb-Pb collisions at /sy =
5.02 TeV [10].
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PWG Heavilavour(Active

analysis topics for Run 3 data)

Contact : Fabrizio Grosa and
Grazia Luparello for finding out
more on similar analysis topics

Measurements related tohadronisation studies

baryon enhancement in the
charm sector: L ¢c/D, Xic/D,
OmegadD production ratios
(both pp and Ply Pb)

AN: https://alice -
notes.web.cern.ch/node/1624

0.8

00 I I | I I |

Figure 48: Ratio of AJand DYcross sections
range compared with models predictions.
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28/45 : Crara Lupacelio. for finding out

PWG H eaV?IaVO u r(ACtlve more on similar analysis topics
analysis topics for Run 3 data)

Measurements related tohadronisation studies

production of charm-strange and 5 o ]

charm-baryon resonances: Ds anc |
Xicresonances (for the moment o5t ¢ + -
only pp, with the aim of moving to 0 n 1 -
Pb-Pb ~soon) s ! :
AN: https://alice - o :
notes.web.cern.ch/node/1610 B e zopT(ggw;%

Figure 61: D,/ D production ratio after energy scale correction. The black points represent the results
from this analysis and are compared with the previous by ALICE at 13 TeV in the MB adn High Multi-
plycity data samples with the Red and Blue markers respectively.


https://alice-notes.web.cern.ch/node/1610
https://alice-notes.web.cern.ch/node/1610
https://alice-notes.web.cern.ch/node/1610

29/45

Contact : Fabrizio Grosa and

PWG Heaviflavour(Active Pt o e s s

analysis topics for Run 3 data)

Measurements of anisotropic flow in pp and PEPb collisions

study of charm-quark G A BECLA U na

diffusion and e 1 oog TP .
. . . 0.4 —— - I i
hadronisation in the QGP: S Y™ S :
D, Ds, andLc v, in Pb-Pb 0z | E B
colisions ot AL ] e —
AN: https://alice - 0.0~ | - : e ;
u ] 0.00- —
notes.web.cern.ch/node/1 ot ; ; ~

564 e T T
p; (GeV/e) P, (GeV/c)

Figure 15: Comparison of the v, (left) and its statistical uncertainty among the different methods for D in 30—
50%.
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Contact : Fabrizio Grosa and

30/45 " razia Luparello for finding ou
PWG H eaV? I aVO U r(ACtIVG %ore orIT sFi)miIa”r ariial)j:sigI to?oicst

analysis topics for Run 3 data)

Measurements of anisotropic flow in pp and PEPb collisions

0.08f
[ pp, V5 =13.6 TeV

study of collectivity in small N
systems and possibly initial o T
state effects: DO v Iin pp
collisions EEIUAE A
AN: https://alice -

notes.web.cern.ch/node/1614 Y SO

Figure 19: Two-particle elliptic and triangular flow (v, ,, n =2, 3) for D® — h sideband subtracted long-range
correlation in A¢ using low-multiplicity template fit method. The h — h flow in the same kinematics domain is
shown for reference.
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Contact : Fabrizio Grosa and
31/45

Grazia Luparello for fir_lditrcl)g icgl;t
PWG HeaviFlavour(Active TR
analysis topics for Run 3 data)

Production measurements in PbPb collisions:

- study charm-quark diffusion, energy loss and
hadronisation in the QGP: D production in Pb
Pb collisions (more analyses of different
hadron species should ramp up soon)




Contact : Fabrizio Grosa and
32/45

PWG Heavilavour(Active | moonsimiaranayss opes

analysis topics for Run 3 data)

Measurements of angular correlations between charm and light
hadrons in pp (and starting PH°b) collisions

s o ALCEPraiminary ;32;' op, (5=136TeV ]
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Figure 27: Normalized Lc-p correlation distribution by avg(LS+ULS)p~ /2 With systematic uncertainties and
compared with Pythia8 models.
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Contact : Fabrizio Grosa and

*° PWG HeavfFlavour(Active | Fesismae s
analysis topics for Run 3 data)

Measurements related to strangeness tracking

- study the role of charm feeddown

In strangeness enhancement:
Omega < OmegaCdecays

- AN: https://alice -
notes.web.cern.ch/node/1647

- measurements of particle
properties, e.g.OmegaClifetime,
branching fraction ratios of different
decay channels

x10™°
E‘ :l | T T T | T T T I T T T | T T T | T T T | T T T T I T T T | T T —
+ 0 55; —e— Inclusive Q =
+|£ Y --&-- Primary Q assuming constant feeddown fraction .
E 05 :_ --¥-- Primary Q assuming increasing feeddown fraction _:
0.45— -
0.4 -
0.35F + 3 1 -
= o -
0.3F ! : -
= + =
0.25 . ‘ —
0.2F- { ! . ' R
015 1 —
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< chh/CI n>lnl<0.5

Fig. 27: Example sketch for the yield of Q™ in units of particle multiplicity and rapidity. This sketch
summarizes the expected result for this analysis. Two different scenarios are predicted for the yields of
prompt omega baryons: one assumes that the feeddown fraction increases with multiplicity, while the
other assumes that the feeddown fraction remains constant. Both cases are shown in this figure.
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PWG Heavirlavour(Active
analysis topics for Run 3 data)

Contact : Fabrizio Grosa and
Grazia Luparello for finding out
more on similar analysis topics

Associated production of more than one charm hadrod

- study Double Parton and Single
Parton scattering: HF emu, D-D
and D-JPsi(in collaboration with
DQ) associated production in pp
collisions

- AN: https://alice -
notes.web.cern.ch/node/1600

production in Pb-Pb collisions

- study the role of multknucleon scatterings in PePb
(and possibly exotic states): BD associated

Invariant-mass of Candidate 1

g 120 Sig1-Sig 2
st -=-Bkg1-Bkg 2
<z, L Sig 1-Bkg 2
£ 100 } Bkg 1 - Sgn 2
>
w

Ecerpbrssndoippubbnaglndnssbeceelberas
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Invariant-mass of Candidate 2
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= = = Refl 1 - Refl 2

L cesebosssdoinndbinesledcrabecrrrbazss
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I

. 2 X
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Figure 24: Projection of the raw fits of the invariant-mass distribution of like-sign D? pair candidates in

the pr interval from 5 to 7 GeV/ec.
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PWG Heavilavour(Active

Contact : Fabrizio Grosa and
Grazia Luparello for finding out
more on similar analysis topics

analysis topics for Run 3 data)

Polarisation studies in pp (to study production andhadronisation properties)
and Pb-PDb collisions (mainly focusing on searches for Bield signatures):

- D* meson spin alignment in pp and Pb
Pb collisions

- AN: https://alice -
notes.web.cern.ch/node/1533

- L c longitudinal polarisation in pp collisions
- AN: https://alice -
notes.web.cern.ch/node/1608

£ OB
3 : :

Fig. 211: Longitudinal polarization 27, for prompt (top) and non-prompt (bottom) A}, A; obtained from the five
variations reported in lablelﬂ for the evaluation of the systematic uncertainty related to the A7 — pK™"(892) (and
charge conjugated) signal purity.
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PWG Heavftlavour(Active

analysis topics for Run 3 data)

Contact : Fabrizio Grosa and
Grazia Luparello for finding out
more on similar analysis topics

Studies of residual strong interactions between charm hadron
and light hadrons viafemtoscopy (in collaboration with CF)

- p- Lc momentum correlation
function, to study the interaction
potential between nucleons and
possible existence of charmed
nuclel

- AN: https://alice -
notes.web.cern.ch/node/1638
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Figure 50: Measured A.—p correlation (black circles) and decomposititon of the modeled correlation in Eq.[9]as a

function of k*.
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37/ 45 Contact : Fabrizio Grosa and

PWG Heavilavour(Active ore o SymIaY ENaBE topies

analysis topics for Run 3 data)

HFtagged jets in pp collisions (in collaboration with JE)

- Jetmomentum fraction

measurements of D andL c e S g
- AN: https://alice - - » :

notes.web.cern.ch/node/1572

E A in charged jets, anti-k;, R = 0.4

E 7<pf'" <15 GeVie, | ] <05
E 3<pi<15GeVic, |V, |<08

(1/N,gy )dN/dzZ,

Substructure measurements of D

and L c tagged jets
AN: https://alice -

notes.web.cern.ch/node/1558 T 7 S R R R R

© 4 M W A o » N ™
| | | | | |
| | | | | | | |

Figure 57: fraction of longitudinal momentum of the jet carried by A} hadrons in jets with 7 < pjTCt ch /(GeV/c) <
15.
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Small system collisions at LHC 2025

Expected number of events
for upcoming runs:

p-O: 2.25 billion events
O-0: 670 million events
Ne-Ne: 170 million events
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Data with FOCAL In Rud

(2029r2032)
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Hadronic+UPC measurements

EM and DIS measurements
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40145 Data with FOCAL in Rud
(2029r2032)

FoCalwill cover the pseudorapidity range 3.4 < WK U
over the full azimuth, and 3.2 < LUK dth K2artidl
azimuthal coverage.

1. Quantify the nuclear modification of the gluon density in nuclei at smailk and
Q? by measuringisolated photons in pp and prPb collisions.

2. Investigate nonlinear QCD evolution by measuring AR 2 q O dillll’ M
correlations and isolated “T MWHEY | | lhipgandpiPb ¢ollisions.

3. Investigate the origin ofong range flow-like correlations by correlating neutral
meson production over alarge range in rapidity in pp and prPb collisions

4. Quantify parton energy loss at forward rapidity by measuringigh-p; neutral
pion production in PbrPb collisions.

Letter of Intent: https://cds.cern.ch/record/2719928
Technical Design Reporthttp: .cern.ch/record/2890281/files/ALICE -TDR022,
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Data with FOCAL in Rud

(2029r2032)

Parton distributions in protons
and nuclel T mostly using p-Pb
collision data

Expected measurements
Related to this physics

Letter of Intent: https://cds.cern.ch/record/2719928

Technical Design Reporthttp: cern.ch/r

FoCalwill cover the pseudorapidity range 3.4 < LK WI
over the full azimuth, and 3.2 < LUK dth K2artidl
azimuthal coverage.
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Fig. 11: Nuclear modification factor and uncertainties for isolated photons at 1 =4 for /snn = 8.8 TeV
calculated using EPPS16 [33] and nNNPDF1.0 [32] nuclear PDFs, compared to two CGC calcula-
tions [59,60]. Only the PDF uncertainties are shown.
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(2029r2032)

Data with FOCAL In Rud

Parton distributions in protons
and nuclei T mostly using p-Pb
collision data

FoCalwill cover the pseudorapidity range 3.4 < WK U

over the full azimuth, and 3.2 < LUK dth K2artidl
azimuthal coverage.

Expected measurements
Related to this physics

Letter of Intent: https://cds.cern.ch/record/2719928

Technical Design Reporthttp: cern.ch/r
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Fig. 12: Isolated photon spectra in pp collision at 14 TeV for n = 4.5 (left panel) and 1 = 5.25 (right
panel) with the CT14 [35] (red line and band) and with the NNPDF3.1 [61] proton PDF (blue line and

band). The bands shows the effect of the uncertainties on the PDFs on the calculated cross section,

ignoring fragmentation scale uncertainties. The lower panels shows the relative uncertainties on a linear

scale.
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Data with FOCAL In Rud

(2029r2032)

Long-range correlations in pp
and prPDb collisions

FoCalcan contribute to characterizing the long
range correlations by measuring azimuthal
correlations at forward rapidity in pp and pPb
collisions, but also by measuring correlations
between particles produced atmidrapidity and at
forward rapidity (and possiblyat backward rapidity
using the muon spectrometer with muons or the
MFT with charged particles), which probe the
long-range nature of the correlations.

Letter of Intent: https://cds.cern.ch/record/2719928
, 2

Technical Design Report
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FoCalwill cover the pseudorapidity range 3.4 < LK WI

over the full azimuth, and 3.2 < LUK dth K2artidl
azimuthal coverage.
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Data with FOCAL In Rud

(2029r2032)

Parton energy
loss in PrPb
collisions at
forward rapidity

Letter of Intent: https://cds.cern.ch/record/2719928

Technical Design Report

rn.ch/r
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FoCalwill cover the pseudorapidity range 3.4 < WK U

over the full azimuth, and 3.2 < LUK dth K2artidl
azimuthal coverage.
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Fig. 17: Nuclear modification factor Ry of jets and hadrons in central Pb—Pb collisions at /sny =

2.76 TeV. (Left) Raa of jets and hadrons as a function of rapidity as calculated with YaJEM [89].

(Right) Raa for charged hadrons in different pt intervals as a function of pseudorapidity measured in

ATLAS [90].
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1. Take up challenging topics.

2. Work on a topic whose physics aspect you like, or
you are passionate about. You need to enjoy what
you re doing not merely for a degree purposes.

W ? ¢ qc K¢ Uc ért of uRdov@ind) what atlik® has
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