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process of discoveryуfinding the order nature has 
ċũƽċǃƚШĦŸŰƣċŔŰĲĬЮњ
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new things that analysis brings т e.g understanding radial flow

For last 40 years Now 
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Know the physics coordination in 
ALICE - I
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Photon Multiplicity Detector @ ALICE6/45

What have we delivered (1)

The PMD was situated at 367 cm and has an envelope thickness of 14 
cm, covering the pseudorapidity ƖĲŊŔŸŰШΞЮΟШӅШ ͎ ӅШΟЮΦЮШ



Photon Multiplicity Detector @ ALICE
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What have we delivered (2)

The PMD was situated at 367 cm and has an envelope thickness of 14 
cm, covering the pseudorapidity ƖĲŊŔŸŰШΞЮΟШӅШ ͎ ӅШΟЮΦЮШ



Physics topics remaining to be addressed

Multiplicity distributions in Pb-Pb collisions

ÂƖŸůŔƚĲЮƣőċƣЮƖĲůċŔŰĲĬЮƨŰŉƨũŉŔũũĲĬЮиддЮ
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References: 
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Technical Design Report of PMD: http://cds.cern.ch/record/451099/files/open -2000-184.pdf 
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ÂƖŸůŔƚĲШƣőċƣШƖĲůċŔŰĲĬШƨŰŉƨũŉŔũũĲĬШвЮШ

Azimuthal anisotropy and flow

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

Measurement of 
anisotropy in J/̠ Шusing 
event plane from PMD

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. 
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Possibility of measuring 
Transverse 
electromagnetic energy
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Promise that remained unfulfilled 

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

Event-by-event fluctuation in 
pseudorapidity distributions 

One event 

Joseph I. Kapusta and Ajit M. Srivastava, Phys. Rev. D52 (1995) 2977.
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Multiplicity fluctuation
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Similar to 
studies using 
PMD@WA98
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References: 
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Elliptic flow fluctuation

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

b) multiplicity fluctuations
c) hydrodynamic fluctuations

Stanislaw Mrowczynski and Edward V. Shuryak, Acta physica 
Polonica B34 (2003) 4241
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Disoriented chiral 
condensates 

Several methods of DCC search
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Similar to studies 
using PMD@WA98 
and PMD@STAR
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Identification of Jet-like 
events using a 
Multiplicity Detector

We have reported a multi -resolution analysis 
technique to identify jet-like events in a multiplicity  
detector at LHC energies. The analysis 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. The value 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.
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PWF Light Flavour Spectra
Thanks to Sourav Kundu and Sushanta Tripathy for the inputs

Requests from PWG: 
(1)We would request the analysers, who need special/injected MC for their 

analyses, to take 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 always welcome  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 Light Flavour Spectra
Analysis needing attention т Indian Group

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

Draft Status
Under IRC Review
Target journal: Journal
European Physical Journal C - Particles and Fields

Comments from IRC : 14th 
December 2024
Not yet addressed by PC

Paper draft: https://alice -
publications.web.cern.ch/system/files/draft/10946/2024 -05-
13-draft_strangeness_resonance_pPb.pdf 
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PWF Light Flavour Spectra
Analysis needing attention т Indian Group

Multiplicity dependence of ̔ыΝΡΞΜь resonance production in 
ƓƓШĦŸũũŔƚŔŸŰƚШċƣШӒƚШӀШΡЮΜΞШċŰĬШΝΟШÑĲéШ- https://alice -
publications.web.cern.ch/node/9315  

Draft Status
Under IRC Review (since 2023)
Target journal: Journal
European Physical Journal C - Particles and Fields

Comments from IRC : 20th 
February 2025
Not yet addressed by PC

Paper draft: https://alice -
publications.web.cern.ch/system/files/draft/93
15/2023-11-07-
Multiplicity_Lambda1520_pp_Sonali.pdf 
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PWF Light Flavour Spectra

Contact : Sourav and Sushanta for 
finding out more on analysis topics

The ones with "tick" are currently / tentatively open 

Global Event Properties PAG
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PWF Light Flavour Spectra

Spectra and Nuclei PAG

The ones with "tick" are currently / tentatively open 

Contact : Sourav and Sushanta for 
finding out more on analysis topics
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PWF Light Flavour Spectra

Strangeness PAG

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

The ones with "tick" are currently / tentatively open 



PWF Light Flavour Spectra

Resonance PAG

Contact : Sourav and Sushanta for 
finding out more on analysis topics

The ones with 
"tick" are currently 
/ tentatively open 
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PWF Heavy Flavour
Thanks to Fabrizio 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, and we 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.pdf  Important 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 the QA of the triggered data.

(2) Here you can see the list of current MC samples available and in production for the PWG-
HFhttps://docs.google.com/spreadsheets/d/1Cp4bI_FFOrmYUtYcQzcPgBDz14pQtEuMfkki
SV1_TtI/edit?gid=172096248#gid=172096248. Since Run 3, the QA 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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PWG Heavy Flavour (Active 
analysis topics for Run 3 data)

Production measurements in protonуproton collisions

production cross sections of open charm hadrons via exclusive reconstructed decays
AN: https://alice -notes.web.cern.ch/node/1652 

Contact : Fabrizio Grosa and 
Grazia Luparello  for finding out 
more on similar analysis topics
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production cross sections of open 
beauty hadrons, either via non-prompt 
charm hadrons, or fully reconstructed B 
mesons
AN: https://alice -
notes.web.cern.ch/node/1596 

PWG Heavy Flavour (Active 
analysis topics for Run 3 data)

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

Production measurements in protonуproton collisions
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PWG Heavy Flavour (Active 
analysis topics for Run 3 data)

Measurements related to hadronisation studies

strangeness enhancement in 
the charm sector: Ds/D+ 
production ratios (both pp and 
Pb-Pb) 
AN: https://alice -
notes.web.cern.ch/node/1531 

Contact : Fabrizio Grosa and 
Grazia Luparello  for finding out 
more on similar analysis topics
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PWG Heavy Flavour (Active 
analysis topics for Run 3 data)
Measurements related to hadronisation studies

baryon enhancement in the 
charm sector: Lc/D, Xic/D, 
OmegaC/D production ratios 
(both pp and PbуPb)
AN: https://alice -
notes.web.cern.ch/node/1624 

Contact : Fabrizio Grosa and 
Grazia Luparello  for finding out 
more on similar analysis topics
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PWG Heavy Flavour (Active 
analysis topics for Run 3 data)
Measurements related to hadronisation studies

production of charm-strange and 
charm-baryon resonances: Ds and 
Xic resonances (for the moment 
only pp, with the aim of moving to 
Pb-Pb ~soon)
AN: https://alice -
notes.web.cern.ch/node/1610 

Contact : Fabrizio Grosa and 
Grazia Luparello  for finding out 
more on similar analysis topics
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PWG Heavy Flavour (Active 
analysis topics for Run 3 data)

Measurements of anisotropic flow in pp and Pb-Pb collisions

study of charm-quark 
diffusion and 
hadronisation in the QGP: 
D, Ds, and Lc v2 in Pb-Pb 
collisions
AN: https://alice -
notes.web.cern.ch/node/1
564 

Contact : Fabrizio Grosa and 
Grazia Luparello  for finding out 
more on similar analysis topics
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PWG Heavy Flavour (Active 
analysis topics for Run 3 data)
Measurements of anisotropic flow in pp and Pb-Pb collisions

study of collectivity  in small 
systems and possibly initial 
state effects: D0 v2 in pp 
collisions
AN: https://alice -
notes.web.cern.ch/node/1614 

Contact : Fabrizio Grosa and 
Grazia Luparello  for finding out 
more on similar analysis topics
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PWG Heavy Flavour (Active 
analysis topics for Run 3 data)

Production measurements in Pb-Pb 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 
Grazia Luparello  for finding out 
more on similar analysis topics
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PWG Heavy Flavour (Active 
analysis topics for Run 3 data)

Measurements of angular correlations between charm and light 
hadrons in pp (and starting Pb-Pb) collisions

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

with unidentified particles: D+-h and Ds-h correlations
AN: https://alice -notes.web.cern.ch/node/1592 

with identified particles: p-Lc correlations
AN: https://alice -notes.web.cern.ch/node/1657 

- D-D angular correlations in Pb-Pb collisions
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PWG Heavy Flavour (Active 
analysis topics for Run 3 data)

Measurements related to strangeness tracking

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

- study the role of charm feed-down 
in strangeness enhancement: 
Omega <- OmegaC decays

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

- measurements of particle 
properties, e.g. OmegaC lifetime, 
branching fraction ratios of different 
decay channels
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PWG Heavy Flavour (Active 
analysis topics for Run 3 data)
Associated production of more than one charm hadron

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

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

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

- study the role of multi-nucleon scatterings in Pb-Pb 
(and possibly exotic states): D-D associated 
production in Pb-Pb collisions
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PWG Heavy Flavour (Active 
analysis topics for Run 3 data)

Polarisation studies in pp (to study production and hadronisation properties) 
and Pb-Pb collisions (mainly focusing on searches for B-field signatures):

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

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

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

-Lc longitudinal polarisation in pp collisions
- AN: https://alice -

notes.web.cern.ch/node/1608 

35/45

https://alice-notes.web.cern.ch/node/1533
https://alice-notes.web.cern.ch/node/1533
https://alice-notes.web.cern.ch/node/1533
https://alice-notes.web.cern.ch/node/1608
https://alice-notes.web.cern.ch/node/1608
https://alice-notes.web.cern.ch/node/1608


PWG Heavy Flavour (Active 
analysis topics for Run 3 data)

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

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

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

- AN: https://alice -
notes.web.cern.ch/node/1638 
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PWG Heavy Flavour (Active 
analysis topics for Run 3 data)

HF-tagged jets in pp collisions (in collaboration with JE)

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

- Jet-momentum fraction 
measurements of D and Lc

- AN: https://alice -
notes.web.cern.ch/node/1572 

Substructure measurements of D 
and Lc tagged jets
AN: https://alice -
notes.web.cern.ch/node/1558 
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Small system collisions at LHC 2025

Expected number of events 
for upcoming runs:
p-O: 2.25 billion events
O-O: 670 million events
Ne-Ne: 170 million events
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Data with FOCAL in Run т 4 
(2029т2032) 

Letter of Intent: https://cds.cern.ch/record/2719928  
Technical Design Report: http://cds.cern.ch/record/2890281/files/ALICE-TDR-022.pdf 

FoCal will cover the pseudorapidity range 3.4 < ͎ ШӃШΡЮΡ
over the full azimuth, and 3.2 < ͎ ШӃШΡЮΥШwith partial 
azimuthal coverage. 

Low-x physics
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Data with FOCAL in Run т 4 
(2029т2032) 

Letter of Intent: https://cds.cern.ch/record/2719928  
Technical Design Report: http://cds.cern.ch/record/2890281/files/ALICE-TDR-022.pdf 

1. Quantify the nuclear modification of the gluon density in nuclei at small-x and 
Q2 by measuring isolated photons in pp and pтPb collisions.

2. Investigate non-linear QCD evolution by measuring ċǍŔůƨƣőċũШ͗Μт͗ ΜШ
correlations and isolated т͊͗ ΜШĦŸƖƖĲũċƣŔŸŰƚШŔn pp and pтPb collisions.

3. Investigate the origin of long range flow-like correlations by correlating neutral 
meson production over a large range in rapidity in pp and pтPb collisions

4. Quantify parton energy loss at forward rapidity by measuring high-pT neutral 
pion production  in PbтPb collisions.

FoCal will cover the pseudorapidity range 3.4 < ͎ ШӃШΡЮΡ
over the full azimuth, and 3.2 < ͎ ШӃШΡЮΥШwith partial 
azimuthal coverage. 
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Data with FOCAL in Run т 4 
(2029т2032) 

Letter of Intent: https://cds.cern.ch/record/2719928  
Technical Design Report: http://cds.cern.ch/record/2890281/files/ALICE-TDR-022.pdf 

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

Expected measurements
Related to this physics

FoCal will cover the pseudorapidity range 3.4 < ͎ ШӃШΡЮΡ
over the full azimuth, and 3.2 < ͎ ШӃШΡЮΥШwith partial 
azimuthal coverage. 
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Data with FOCAL in Run т 4 
(2029т2032) 

Letter of Intent: https://cds.cern.ch/record/2719928  
Technical Design Report: http://cds.cern.ch/record/2890281/files/ALICE-TDR-022.pdf 

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

Expected measurements
Related to this physics

FoCal will cover the pseudorapidity range 3.4 < ͎ ШӃШΡЮΡ
over the full azimuth, and 3.2 < ͎ ШӃШΡЮΥШwith partial 
azimuthal coverage. 
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Data with FOCAL in Run т 4 
(2029т2032) 

Letter of Intent: https://cds.cern.ch/record/2719928  
Technical Design Report: http://cds.cern.ch/record/2890281/files/ALICE-TDR-022.pdf 

Long-range correlations in pp 
and pтPb collisions

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

FoCal will cover the pseudorapidity range 3.4 < ͎ ШӃШΡЮΡ
over the full azimuth, and 3.2 < ͎ ШӃШΡЮΥШwith partial 
azimuthal coverage. 
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Data with FOCAL in Run т 4 
(2029т2032) 

Letter of Intent: https://cds.cern.ch/record/2719928  
Technical Design Report: http://cds.cern.ch/record/2890281/files/ALICE-TDR-022.pdf 

Parton energy 
loss in PbтPb 
collisions at 
forward rapidity

FoCal will cover the pseudorapidity range 3.4 < ͎ ШӃШΡЮΡ
over the full azimuth, and 3.2 < ͎ ШӃШΡЮΥШwith partial 
azimuthal coverage. 
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cċƓƓǃШċŰċũǃǍŔŰŊШв

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.

џ?ċƣċЮċŰċũǃƚŔƚЮŔƚЮƣőĲЮart of uncovering what nature has 
ƕƨŔĲƣũǃЮőĲũĬЮċũũЮċũŸŰŊдѠThank you
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