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Physics Motivation

U Heavy quarks, like charm and beauty, are mostly produced in primary hard
scattering processes between the partons of the incoming nuclei, which occurin

the early stages of the collisions.

QO The time scales for heavy-quark production (< 0.07 fm/c for cc and < 0.02 fm/c for N
bb pairs) are shorter than the QGP formation time, which is about 0.3-1.5 fm/c at

LHC energies.

U They experience the full space-time evolution of the QCD medium.

U The main aim is the measurements of the yields of prompt D+, mesons (i.e.
produced via the hadronisation of charm quarks or from the decays of excited
charmed hadfon states) as a function of charged-particle multiplicity in pp

collisions at

Prompt D*

e Comes right from the primary vertex
e Typical decay length: a few hundred pm
e Small impact parameter

s=13.6 TeV

U This allows us to explore the interplay between hard and soft QCD processes are 1

studied in pp collisions.

U The measurements of the production of open heavy-flavor hadrons in pp-collision ..,-'
are used as reference for the studies in nucleus-nucleus collisions. &

Scope: Higher Multiplicity, Large statistics, precision measurement as a function of p;
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Validation plots: Run 2 ESDs (pp@5TeV)

ALICE

Primary vertex distributions: perfect agreement in the distributions
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* p,Shape : very good agreement
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Validation plots: Run 2 ESDs (pp@5TeV)
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Validation plots: Run 2 ESDs (pp@5TeV)

Camparison : D* Cut Variables
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Run 3 data Analysis
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Analysis Strategy and

Data Sample used LICE

D-mesons reconstructed in ALICE central Barrel.
» DO—K-1 *(BR 3.88%, c1=123 um)

» D*— K1 *1m *(BR 9.38%, c1=312 ym)

» D™—D % (BR 67.7%, strong decay)

New: Muon Forw?a‘{d Tracker (MFT)

1 Selection based on decay vertex and PID Upgrade: Frontend
1 Inner Tracking System (1TS): tracking and vertexing readout of various
Time Projection Chamber (TPC): tracking and particle New: Fast detectors

identification
1 Time Of Flight (TOF): particle identification Interaction Trigger

(FIT)

Data sample:

e HF LHC220 pass6_minBias_medium_2P3PDstar: 4 Runs
e Selected events: 60 Billions

Analysis Strategy:

e Decay Channel D™ > Knt'rn™ (with B.R. = (9.38+0.16)%) . ’
e D™ -meson candidates were filtered by applying kinematical ~ Upgrade: TPC W 4 »F’

and topological cuts. readout based on '1.1__
e Particles are identified using PID information from TPC and GEM stacks

TOF to reduce background at low pt

RE

New: Onlin data processing (02)
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Topological and kinematical Cut Variables

Single Track Selections

n| <0.8.

+ pr>0.3 GeV/cin pp collisions.
% TPC clusters > 70

000

% X¥ndf < 2 in the TPC S"‘;"t"""
# Min DCAxy=0 ,Max DCAxy=10  primaryvertex .-~
Candidate preselection & --

B Cosepoint > (0.95 Parameter

% Decay length>0.02 D* > K-rtret
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Topological and Kinemetical Cuts

Pr AM pr Tt pr K Decay Cos Cos pointing angle
(GeV/c) (GeV/c?) (GeV/c) (GeV/c) length pointing XY
(cm) angle
0-1 <0.2 >0.3 >0.4 >0.1 >0.995 >0.998
1-2 <0.2 >0.4 >0.4 >0.05 >0.980 >0.990
2-3 <0.2 >0.5 >0.5 >0.05 >0.980 >0.990
3+ <0.2 >0.5 >0.5 >0.05 >0.970 >0
02.06.2025 India-ALICE-STAR Collaboration Meeting, Kolkata
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=~ Tasks used for Analysis ALICE

Chain of tasks (central tasks + HF ‘core’ task )

a 02-analysis-timestamp

1 02-analysis-event-selection

1 02-analysis-trackselection 2 o2-analysis-hf-candidate-

a 02-analysis-track-propagation creator3prong_Run3 DplusOnly Data
2 o2-analysis-pid-tpc-full 2 o2-analysis-HfPIDCreator PiKa

1 o2-analysis-pid-tof-base 1 o2-analysis-hf-task-dplus

a 02-analysis-pid-tof-full

02.06.2025 India-ALICE-STAR Collaboration Meeting, Kolkata 12



*Invariant Mass Distribution in different pt bins ALICE

0.0 < P, <1.0 GeVic 1.0 < p1<1 5 GeVic 1.5=< e, =2.0 GeV/c 20=< P, <2.5 GeVic 25 < P, =3.0 GeV/c 3.0 < P, <3.5 GeV/c

10° angx1a’ 10 <10’ 10" L et
ool B L b ooy
H Maan = 1888 + 0.001 = ?50 E Z160F % Mgan = 1584 i OO0
g!‘.i( E 50 .
::E-MG— Sigma = 0,008 = 0.001 b 5001_ r_E..HD;— _ o Sigma = 0,073 + 0.000
E B00 Dol Moan = 1.863 + 0000 2120 Moan = 1.864 1 0.000 20 [ Mean = 1.864 1+ 0.000 . =
Beae E £ Sigma = 0.011 £ 0.000 Srof sigma = 0.010 « 0.000 Fiop [ Slama = 0.011 + 0000 ‘?5‘0‘
Hs0 Heaor P 200k
aool- 150k E &0 s
Significarce [3a) 19.5 + 1.4 100 ignificance (3a) 1686 + 1.1 EDESignificance (3a) 1672 + 1.0 ED FRignificance (3a) 1706 + 1.0 1 Figraficanes (3a) 1855 + 1.0
[ sisa)arzii 3508 Sgeificance (3} 411 £ 1.4 100F 3 g3a) 396431 £ 2997 4DE S (30) 385480 = 2253 40F  S30)a04zsw = 2974 100F 5 (32) 380280 = 2288
B {3} 532184 + 1011 S0 S{3a) 174362 = 2084 o B(3a)neremn <2y spf i) 4212288 £ 1008 opf  Ba) d861343 21113 sgf  ®i3a) snas2an = 1osy
) 0.posy B {3a) ddqcaes 1 008 /8 [3a) 0. 4 §/8 {12) fLos38 E §8 j1a) qoseT B (3 OLOSET
o 58, ) 0.poa o P Pl Ll o iy rarurill I PP I o . NI I ki | 1
178 1.6 1,821,841 861,68 1,9 1.621,941,06_ SRR B A B s S e H TE TES ) TER i7s 18 185 1.8 185 i/ 1B 185 18 18 2 iy 1.8 185 1.8 185 |
MiKzx) [Gavic™) MKl (G C™) M el (G ey MK ) (Gae™) MK =) (G ey MK xx) (Gavric™)
. A5 < p_<4.0 GeVic . 4.0 < p_<4.5 GeVic 5 45 <« p <5.0 GeVic . 5.0 < p <55 GeV/c . 5.5 < p «<6.0 GeVic ; 6.0 < p_<6.5 GeVic
«1p* T 10° X 10° T 10 T w1 T 10° T
) Tana 250y L L w20
2350 Mean = 1.664 + 000 = z Z1B0E 2140 z
Za00f Sigma = 0.015 = .00 Zisn S0 =160F =50 200
F F " F140f = Masn = . 3
Sesof _&m_ Moan = 1.864 + 0,000 H] Moan = 1.864 + 0.000 E7F moan = 1.863 4 0.000 Boo n=1.853 = 0.000 B 80F moan = 1.853 = 0.000 |
B B _ 550 ) L m Sigma = 0.020 + 0000 = )
ook 5 Sigema = 0.016 = 0.000 5 Sigma = 0.017 + 0.000 i ppf. Sigma = 0.018 = 0.000 & go S Sigma = 0,021 + 0.000
150k oo sof-
150F 1ok BOE 8ok
‘Bignificance (3o 180.1 = 1.1 100 [Begnificance (3o} 186.3 = 1.0 Bignificance (3a) 181.5 & 11 BD:_alplnc-nu {Aa) 1408 £ 1.1 Ealwlﬂ:-melﬂu] 1338 £12 ADHEigrilicances (3o} 1287 1.2
100F  gyac) sxzeme + 2087 B (3e) T36403 & 2276 ol Sfae)zEn02 42124 4pf  S0Ba)243488 2 2m3 40F 8 3a) 216570 4 1983 8 (2a) 185780 < 18
sof B3 4139552 £ 1174 S0 B(3s) 3753535 + 1156 & (3} ITIEESS + 1100 EDE B (3a) 2741811 + 1055 20 B (3a) 23TTE56 + 1034 20F g (3) 196eES4 + 083
. \ 58 (30} 00896 \ S (340,068 , £ S8 (35) 00658 , ) E S8 (30) 00807 | | S (30} 00930 ,
TR Oy e T S I i N T8 2 R I S R T R v S - B - T : R v S - L T - -
MiKzx) (GaV/ic™) MiKrxx) (GeVic™) MikKrex) (GaWc™) MK ) {GaWic™) MK ) {GaWic™) MK xx) (GeVic
6.5 < P, <7.0 GeVic 7.0 < p1<?.5 GelVic 75« e, <B8.0 GeVic B0 < B, <9.0 GeV/e 9.0 < P, <10.0 GeVic 10,0 < P, <12.0 GeV/c
B i 2000 L A
0| E = = 2
. S0, o Sooo ®
fooof Toool = =
Booof s Shoot moooE Bhi
@ 1 & ) - i E “w g
Booof  Wean = 1,863 © 0.000 Soo- Moan = 15035 & W00 ;gmg_ Mean = 1.862 1 0.000 Snoof Mean = 1.862 L 0.000 éun Wnam = 1065 & IO o0 Msan = 1.862 + 0.000
SDD-:)- Sigma = 0.022 + 0.000 Sooo | Sigma = 0.023 + 0.000 Shao Sigma = 0.024 = 0.000 Ehuui_ Sigma = 0025 + (U000 b} ‘Sigma = 0.026 = 0.000 Sigma = 0.028 + 0.000
DOo0E D000 - o mggg— UODU: ones
OO0ofStaniticance (3¢) 1136 = 1.2 Fesgnisicance (30} 1019 = 1.2 0000 FSignificance [3a) 1100 + 1.2 ESignificance (3a) 1136 +1.2 sanp [HEniNicance (3a) 108.2 + 1.3 Qoo ESlorificancs (3o) 1056 =13
oooof. B ash 151078 = 6ss BODOE  530) 122007 + 1503 W00 §(3c) 141566 + 1660 DO0OE (3a) 147064 = 1699 E 503a) 132002 = 1633 S(3a) 120278 = 1712
pooof. ) 1etesce - ass 0000 E  ®ida) 1aransz a2 pooof B (3a) 1s1arer s e QoODE B (3a) 1547178 =42 [t o] B (3a) 1378087 = B0S ooo B {3} 1408672 + 848
B (30) 00934 B (3a) 00829 [3a) 00838 £ 58 (1a) 00856 B (3 LOR6E &8 (3c) 00813
; .
o & | rurarafl I TP AP n..F". fa NI | n..ls':! | 'l P T kil il | L o asriraridi [ o [ararkhirid [ | 1
1.76 1.8 1 1.8 1.85 2 1.78 1.8 1.85 1.9 1.95 2 1.75 1.8 1.B5 1.9 1.95 2 1.75 1.8 1.85 1.8 196 2 1.75 1.8 1.8 1.8 1.86 2 1.78 1.8 1.85 1.2 1.85 I
MiKzx) (GaVic™) MiKxxl (GeWic”) MK mxi (GaWiic™) MK =) (Gavie™) MK =xh {Gavie™) MK xxh (GaVic®)
120 < pT<1 6.0 GeVic 16.0 < p _<24.0 Ge\lic 240 = prq35_ﬂ GaVic 36.0 < quS‘D_ﬂ- GeVic
4 400,
booof oof o S
Fooo] Froof oo oo Ty T T oy
= @™ L L
ooof- b Ehao ok
%DI:O— Mean = 1882 + 0.000 g Mean = 1.862 + DLOD1 EGEI E Moan = 1.865 & 0.003 gﬂ k Maan = 17T £ RETF
= Sigma = 0,031 + 0.001 BOF igma = 0.035 = 6001 5 Elgeme = 00SE £ 0LOUS ooF Siame = Q058 - a0 S I f t . G
DOOOE gosof T oot 4 Igna UnC IOn aUSSIan
GO0
SO0, E000 3000 F [ -
‘Significance [1a) T0.4 + 1.4 Faignificance (1c) 45.4 + 1.6 Significance (30) 202 + 2.5 gL SBnincance [30) 628 + 233 B k functlon 5 PO |2 u to 12 G eV/C
DODOE & p3a) BAGES 2 1526 4000 | & a) 32603 = 1188 2000 & (ac)EndE 1 1034 [ 8 (3a) 12780 + B200 g - p
i ARty oo Rty 2 rn wnf e E ial for p;>12 GeV/
o SUB (30 0.0815 ) o S8 (30) 0.0674 \ 0 | S4B [3) 0.0527 | k 5sl|:nmmq§5 ) Xponentla Or pT> e C
1.75 1.8 1. 1.2 1.#3 2 1.75 1.8 1. 1.9 1. 2 1.759 1.8 1. 5 1c 1.6 R 1.8 1.#5

1.9 1.3
MiKxx) [GaV/ic™) MiKx) (GelWic™) MiK ) (GaWic™) MK z=) (Gavic™)



£ x
AN

Summary and Outlook

> Tested D+ task in hyperloop: Working properly with Run2 converted data

> Tested Dplus task in Run3 AnalysisValidation: perfect agreement between
AliPhysics and O2Physics environment.

> Analysed Run3 data from pp collisions at Vs = 13.6 TeV.

> Invariant Mass Distribution of D*in different p; bins.
> At low p; background is significantly higher which reduce signal
significance.

Outlook

> Machine learning techniques will be used to improve signal-background
separation, particularly in the low p; region.
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Service Work

* Besides my
analysis, | am
also
contributing to
service work
focused on
Asynchronous
Quality Control
(AQC) for the
TRD.
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ALICE

Thank for your kind attention
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