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This PowerPoint template produces a 70x100cm presentation poster. You 
can use it to create your research poster by placing your title, subtitle, 
text, tables, charts and photos. 

We provide a series of online tutorials that will guide you through the 
poster design process and answer your poster production questions. For 
complete template tutorials, go online to PosterPresentations.com and 
click on the  HELP DESK tab.

To print your poster using our same-day professional printing service, go 
online to PosterPresentations.com and click on "Order your poster".
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Important:
Check the template size
Before you start working on your poster 
and to avoid printing problems check that 
you have downloaded and that you are 
using the correct size template for your 
poster presentation.
This template can also be printed at the 
following sizes without distortion and 
without any additional formatting:
100x143 cm
27.5x39.37 inches 

How to Zoom in and out
Use the PowerPoint zoom tool to adjust 
the screen magnification to view 
comfortably. PowerPoint provides 2 ways 
to zoom: 
1. On the top menu bar click on the VIEW 
tab and then click on ZOOM. Choose the 
zoom percentage that works best for you. 
2. For better zoom flexibility, use the 
zoom slider at the bottom right of the 
window.

Ruler and Guides
The dotted lines on his poster template are guides.  The horizontal and 
vertical guides will help you align your poster elements accurately. Text 
boxes and other elements will ”snap” to the guides and stay within the 
boundaries of the columns. To hide the guides go to VIEW and uncheck 
the Guides box.

Headers and text containers
Included in this template are commonly 
used section headers such as Abstract, 
Objectives, Methods, Results, etc. 
- Click inside a section header to add its 
text. 
- To add another header, click on edge of 
the section box so that it is outlined. 
Copy and paste it. 
- To increase its size, click on the white 
circles and expand to the the desired 
size.

Adding content to the poster
Start by adding your text to each section without spending too much time 
with formatting. Use the default font size even if your text extends beyond 
the bottom of the poster. Continue until you have added all your content 
including text, graphics, photos, etc. Once you finish adding your content 
you can go back and format your text as needed.
- If you run out of room, try to reduce the size of your fonts and/or the size 

of your graphics. If there is a lot of empty space try to increase your font 
sizes and the size of your graphics. The font used for references can be 
smaller.

Photos
You can add photos by dragging and dropping from your desktop, copy 
and paste, or by going to INSERT > PICTURES. Resize images 
proportionally by holding down the SHIFT key and dragging one of the 
white corner handles (dots). For a professional-looking poster, do not 
distort your images by stretching them disproportionally.

Quality check your graphics
Zoom in and look at your images at 100%-200% magnification. If they 
look clear, they will print well. 
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How to change the template colors
You can change the overall template color theme by clicking on the 
COLORS dropdown menu under the DESIGN tab. You can see a tutorial 
here: 
https://www.posterpresentations.com/how-to-change-the-research-poster-tem
plate-colors.html

You can also manually change the color of individual elements by going to 
VIEW > SLIDE MASTER. On the left side of your screen select the 
background master where you can change the template background, 
column sizes, etc. 

After you finish working on the SLIDE MASTER, it is important that you go 
to VIEW > NORMAL to continue working on your poster. 

How to change the column layout configuration
You can manually change the configuration on the columns by going to 
VIEW > SLIDE MASTER. You can delete columns, resize them or modify 
them as needed for your layout. 
You can see a tutorial here: 
https://www.posterpresentations.com/how-to-change-the-column-configur
ation.html

How to hide the QUICK 
START GUIDE bars from the 
sides of the template
The Quick Start Guides are outside 
the template’s printable area and they 
will not be on the printed poster. 

If you create a PDF file from your 
template, the guides will not be 
included.

To hide the guides click on the Home 
tab (top of the screen) and then click 
on the Layout button below to see 
the available layouts. Choose the 
Without Guides layout.

How to preview your 
poster prior to printing
You can preview your poster at 
any time by pressing the F5 key 
on your keyboard. You will see on 
the screen what's on your poster 
and how it should look when 
printed. Press the ESC key to exit 
Preview.
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How to print your poster
When you are ready to have your poster printed go online to 
PosterPresentations.com and click on the "Order Your Poster" button. You 
can have your poster printed on professional papers, fabric for easy 
traveling and a variety of other materials. 
If you submit a PowerPoint document, you will be receiving a PDF proof 
for your approval prior to printing. If your order is placed and paid for 
before noon (Pacific time) Monday-Friday, your order will ship out that 
same day. FedEx Next day, Second day, Third day, and Free Ground 
services are offered. 

Go to PosterPresentations.com for more information.
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Why study π, K, and p in Pb-Pb Collisions?

➢ QGP formation: aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
Understanding how π, K, and p are produced helps us 
decipher the dynamics of this hot and dense medium   
  

➢ Hadronization process:aaaaaaaaaaaaaaaaaaaaaaaaaa  
This process provides valuable information about the 
confinement mechanism in Quantum ChromoDynamics 
(QCD)

➢ Strangeness enhancement:aaaaaaaaaaaaaaaaaaaaaaa                                         
Kaons, containing strange quarks, are particularly 
interesting for studying strangeness enhancement, a 
phenomenon observed in heavy-ion collisions. This 
enhancement serves as a signature of QGP formation and 
provides insights into the strangeness production 
mechanisms.Impact of this study

The precise measurement of π, K, and p production in Pb-Pb collisions at √sNN = 5.36 TeV provides a 
comprehensive picture of the particle production mechanisms and the properties of the QGP. By 
comparing these results with previous data from different collision energies and systems, we can 
trace the evolution of the QGP and gain deeper insights into the strong force governing hadronic 
matter. This study contributes to the broader effort of understanding the fundamental nature of matter 
and the early universe's conditions.

Why study hadrons?

Understanding the production of 
hadrons in high energy 
collisions is crucial for probing 
the fundamental properties of 
matter under extreme conditions 
of density and temperature.

They serve as essential probes 
for studying the Quark-Gluon 
Plasma (QGP), a state of matter 
believed to have existed shortly 
after the Big Bang, where 
quarks and gluons are not 
confined within hadrons.

Physics Motivation

The ALICE detector at the LHC RUN 3

Methodology

Results

The main physics goal of the A Large Ion Collider Experiment (ALICE) is the study of the dense 
and hot matter created in ultra-relativistic heavy-ion collisions: the QGP

The excellent Particle IDentification (PID) capabilities of ALICE apparatus allow to identify 
particles down to very low transverse momentum (∼100 MeV/c) exploiting different 
complementary techniques

1University of Trento, Italy
2University of Brescia, Italy

Rohaan Deb1,2, Ramona Lea2 

Measurements of π±, K±, p(p) in Pb-Pb collisions at √sNN = 5.36 TeV

The Upgraded 
ALICE detector[1]

Upgraded Time 
Projection 

Chamber (TPC)
GEM-based

Used for tracking 
and PID via dE/dx

New Inner Tracking System
(ITS2)

7 layers of silicon pixel sensors
Reduced material budget

(wrt Run1+2)
Used for vertexing and tracking

Time-Of-Flight detector 
(TOF)

Upgraded electronics to allow 
for

continuous readout
PID via time-of-flight 

measurements
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The particle number in a given pT interval 
is determined by taking the integral of the 
nσ,TPC(TOF) distributions which are defined 
as follows:
  nσ ,TPC = (dE/dx − < dE/dx >i )/σdE/dx

nσ ,TOF = (∆t − ∆ti)/σTOF ; 

where, i = π±, K±, p(p̅   )

To ensure accurate measurements, the nσ 
distributions are divided into different pT 
bins before undergoing the unfolding 
procedure. Unfolding is performed using 
a combination of linear, polynomial, and 
Gaussian functions, enabling the 
extraction of the particle spectra.

Future Plans

The comparison of raw yields (π±, K±) reveals parity between positive and negative particles, albeit 
with a slight predominance of negative counts. This phenomenon is consistent with theoretical 
expectations, attributing the surplus of anti-particles to the decay processes of heavier particles. 
While for p, presence of secondaries from material enhance the raw yield as compared to p̅ .

The analysis reveals balanced π+ and π− production, suggesting symmetrical generation mechanisms. 
However, an unexpected increase in K+ compared to K− warrants further investigation. Additionally, 
asymmetry between p and p̅ at lower pT suggests secondary contributions, impacting p and p̅  yields.

By studying how particle yields vary with pT and centrality(degree 
of overlap between the two colliding nuclei), one can gain insights 
into the mechanisms of particle creation, energy loss in the 
medium, and the thermalization process in the QGP.
The observation of a decreasing trend in the raw yield 
distributions with decreasing centrality is observed for TPC 
spectra which is consistent with our understanding of particle 
production in heavy-ion collisions.

The observation of a decreasing trend in the raw yield 
distributions with decreasing centrality is observed for TPC 
spectra which is consistent with our understanding of particle 
production in heavy-ion collisions.

Now that we have acquired the raw spectra, the next step will be to apply correction procedures to 
refine and validate our data. Beginning with a meticulous consideration of detector efficiencies in both 
the TPC and TOF systems, we will quantify the detectors' ability to reconstruct particle trajectories 
accurately. Subsequent steps will involve calculating the matching efficiency, crucial for ensuring 
coherence in our measurements. Additionally, we will address the presence of secondary particles by 
adjusting the spectra accordingly. These corrected spectra will serve as the foundation for rigorous 
data analysis, allowing for a deeper understanding of the complex physics processes involved. In 
short, the corrected spectra can be obtained as follows:

TPC correction : (TPC Raw spectra × fraction of primaries) / TPC efficiency

TOF correction : (TOF Raw spectra × fraction of primaries) / (TPC efficiency × TOF efficiency)
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