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Introduction

o The motivation of studying proton-proton (pp) collisions:
eto understand the physics of strongly interacting matter,
oto explore the possibility of the de-confined state of matter in small systemes,
egenerally, used as a reference to study heavy ion collisions (HIC).

o In this report,

e [dentification of pions, Kaons and protons using the TPC detector.

e Multiplicity dependance of the pspectra will be explored.

e Systematic uncertainties will be estimated.
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Analysis details
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https://alimonitor.cern.ch/catalogue/?path=/alice/cern.ch/user/a/alihyperloop/outputs/0041/411617/109356
https://alimonitor.cern.ch/catalogue/?path=/alice/cern.ch/user/a/alihyperloop/outputs/0042/425926/116351

Analysis details

Multiplicity selection

® Multiplicity classes are selected based on the distribution of the summed

signal amplitudes by FTOA and FTOC (the FTOM amplitude).

Multiplicity classes (in %) :

0-1, 1-5, 5-10, 10-15, 15-20,
20-30, 30-40, 40-50, 50-70,
70-100

|ln| < 0.8

(dN,,/dn)
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https://indico.cern.ch/event/1401276/contributions/5898065/attachments/

2834477/4953080/Multiplicity distributions in_pp collisions%20(17).pdf
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https://indico.cern.ch/event/1401276/contributions/5898065/attachments/2834477/4953080/Multiplicity_distributions_in_pp_collisions%20(17).pdf
https://indico.cern.ch/event/1401276/contributions/5898065/attachments/2834477/4953080/Multiplicity_distributions_in_pp_collisions%20(17).pdf

Analysis details

Detector used : ALICE - Time Projection Chamber (TPC)

PID Technique : Unfolding of TPC NSigma signal

TPC PID p;ranges:

77, 77:0.2-0.6 (GeV/c)
e K*,K~:0.3-0.6 (GeV/c)

e p, p:0.3-0.8(GeV/c)
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Results
NSigma Distribution of TPC signal
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Results
NSigma Distribution of TPC signal
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Results
NSigma Distribution of TPC signal
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Results

Fitting of TPC NSigma signal for 71, 7~
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ALICE Run 3

pp Vs =13.6 TeV:
p. =0.45-0.50 GeV/c

i ==== gqGausNegPi[0.45, 0.5]

® The unfolded NSigma distribution is fitted with Gaussian+Exponential tail.

e Raw yield is extracted from the fitted template for each p; bins.
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Results
Fitting of TPC NSigma signal for K™, K~
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e The unfolded NSigma distribution is fitted with two-component Gaussian+Exponential tail.
e Raw yield is extracted from the fitted template for each p; bins.
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Results
Fitting of TPC NSigma signal for p, p
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e The unfolded NSigma distribution is fitted with two-component Gaussian+Exponential tail.
e Raw yield is extracted from the fitted template for each p; bins.
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Results

_|_

Raw prspectraforz™, 7~
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Results

Raw p spectra for K™, K~
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Results
Raw pspectra for p, p
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Results

Tracking efficiency

® Accounts for the inability of the TPC detector to reconstruct all of the primary charged particles.

e Defined as the ratio of the number of reconstructed tracks and generated tracks using Monte Carlo truth information.

reconstructed tracks (quality cuts + acceptance cuts)

€ —

track

e generated tracks (acceptance cuts)

Reconstructed Tracks Generated Tracks

® Track quality cuts for TPC ® Only Primary charged particles are selected
® Only Primary charged particles are selected e Pseudorapidity cut : |77]| < 0.8

e Pseudorapidity cut: || < 0.8 ® Rapidity cut : |y[ < 0.3

e Rapidity cut: |y| < 0.3 ® PID based on MC truth with PDG code

® PID based on MC truth with PDG code
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Results

Tracking efficiency

reconstructed tracks (quality cuts + acceptance cuts)

6 . —
track
racking generated tracks (acceptance cuts)

’c—n\ [ | I I I | I I I I I | | I | I I ’c—n\ I I I I I I I I I I I I I I I I I | I I I I ’(—D\ I LI I I I LI I I LI I I I LI LI LI | LI I I | I LI I
USRS OU P OPR PR - ] USRS OU P OPR PR + — U U R USROS OU PRSPPI —
5 ! Tt Tw 5 ! K" -K 5 ! P P
O N O N O N
o o o
o B ] o B ] o B ]
2 — 2 . 2 _
B 0L + B 0. — B 0L —
3 B SN ﬂ_’_.__.__.__._—o—o—o——O—O——'_': 3 B ] I = .W‘.WHW
) ) O 0--0-0-0-
= | _ 2 B =.==.==.==.==.=_ S % PP = |
4 w D :3::3:4:***:.: = :‘ 0g0ee®e® oo
o B o) e B o B
| I — S 08— - — 0B —
=z = PPC> 22 =z
(&) — — (&) ‘“'.' (&) —
@ @ o2 @
= B 7 = E 7 = o 7
u _ . _ o
e — T — 1 —
D — D — 0 [ —
u _ u _
S L B B e L o o e T e e e e e e e e e L B o e B e e LA B e e e e
+\ 1.4__ .............................................................................................................................................. —] +\ 1.4__ .............................................................................................................................................. —] o
& = - X = -
L g — g
1/0000000000000000-0-0- 00000000000 0000000 =
S E i Bl e iky -
06—_|||IIII|IIII|IIllllllllllllllllllllll_— 06__| | e | S | e | e | e | e | R

0.5 1 1.5 2 2.5 3

o
—~

;1 0.5 1 1.5 2 2.5 ;3 0.5 1 1.5 2 2.5 3 3.5 )4

2 July 2025 India-ALICE-STAR Collaboration meeting Tonmoy Sharma (GU) 16




Results

Estimation of primary fractions

Raw spectra = primary particles + secondary (weak decays + material knock out) particles

®For this, a selection based on the distance of closest approach of the track to the primary vertex in the x-y
plane (DCAxy) as a function of p is applied,

0.305

1.1
Pr

DCA,, < 0.0105 4

® Leftover contamination of secondary weak decays and material knock-out particles, that were not
removed by the p-dependent DCAxy cut, has been taken into account by estimating the fraction of

primary particles using the DCAxy distribution of data and model based on MC truth information.

®The estimation of primary fractions is not necessary for Kaons.
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Results

Estimation of Primary Fractions for 7™, 7~
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® Primary fraction is estimated using TFractionFitter (TFF)
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Results

Estimation of Primary Fractions for p, p
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® Primary fraction is estimated using TFractionFitter (TFF)

® Contribution of secondary particles from material knock-out is prominent only for Protons
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Results

Primary fractions
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Results

Corrected p;spectra for 7
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Results

Corrected p; spectra for K™, K~
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Results
Corrected p spectra for p, p
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Results

Ratio between 717 and 7~
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Results
Ratio between K™ and K~
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Results
Ratio between p and p
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Results
Multiplicity dependent p spectra for p, p
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Results

Systematic Uncertainty

o Track cut variation:

e maxChi2PerClusterITS: 30 & 40 (standard = 36)
e maxChi2PerClusterTPC: 3 & 5 (standard = 4)

® macDcaZ:1&3 (standard = 2)

® minNCrossedRowsOverFindableClustersTPC: 0.75 & 0.85 (standard = 0.8)
® minNCrossRowsTPC: 60 & 80 (standard = 70)

o PID Technique:
® |ntegral from the Template Fit
® Bin counting
o Estimation of Secondaries:
e Standard calculation technique: TFractionFitter Variation: RooFit
o Material Budget: (https://its.cern.ch/jira/browse/02-5700)
e Standard: LHC24f3b  Variation: LHC25a9 Plus10 and LHC25a9 Minus10
o ITS-TPC Matching Efficiency

e Flat 2% for all p (taken from slide 13 of HF analysis)

o Hadronic Cross section: Taken from Run2
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Results

Estimation of systematic uncertainty for 7, 7~
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Results

Estimation of systematic uncertainty for K", K~

> — 1 | 1T | T T | 1T | T | I > — 1 1 | T T | T | T T | 1T | 1 1T
E r .. - € 008 .. —
g 0.07 Kwith TPC - 1otal systematics ~ e : Rwith TPC 1ot systematics -
D - - D B _
%3 ) 06:— —— PID _: % 0.07— — PID —
o —— Material budget - O - —— Material budget -
= - - - = 0.06— - —
B 5050 Track cut variation s S - Track cut variation 5
&) - ITS-TPC matching efficiency _ QG:D 0 05:_ ITS-TPC matching efficiency_:
0.04 —— Hadronic cross section RUN 2| - ——— Hadronic cross section RUN 2|
- —— p_ resolution RUN 2 - 0.04 —— p_. resolution RUN 2 —
0.03F - | _ | , - - _ | -
i i 0.03— ! —
0.02: . | l . 0.02} . . :
B | I 7 E ‘ I -
0.01= ~ 0.01= —
i ! | | - - | -
[ I I e e O o I O O O B e e e e IS S R A L 1 | ( &+ ;& 1 § 1 ] jo—l——— 1 ] | I I
8.3 0.35 0.4 0.45 0.5 0.55 0.6 8.3 0.35 0.4 0.45 0.5 0.55 0.6
p_ (GeV/c) p_ (GeV/c)
e Highest for ITS-TPC matching efficiency ® Highest for material budget
2 July 2025 India-ALICE-STAR Collaboration meeting Tonmoy Sharma (GU) 32




Results

Estimation of systematic uncertainty for p, p
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Summary

e The raw prspectra of 7, K and p were obtained from the unfolded NSigma
distribution of TPC, using Gaussian+Exponential Template fit.

® Tracking efficiency and fraction of primary particles were also estimated.

e The corrected p;spectra showed good agreement with that of Run2 pp results.
e The multiplicity dependance of the p,spectra of 7, K and p was also shown.

e The systematic uncertainties for the identified 7z, K and p were estimated.
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Thank you
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Backup

PID using TPC dE/dx

o(p)
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