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Introduction
+ Heavy quarks (charm and beauty) are primarily produced in hard scattering processes with large momentum transfer

e Production cross-sections is calculated in pQCD by the convolution of 3 ingredients utilizing a factorization approach.
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Fractorization Jix;, up) pdf do  hard x-section ~ Parton shower Hadronization
non-perturbative

theorem non-perturbative i |
p perturbative perturbative phenomenology + fit to data (e+e-, e-p)

Initial condition from data

doP do*
——(up, pg) = PDF(x;) PDF(x,) X
dpR dp

X l)c—>D(Z — pD/pc)

Measurements of heavy flavor particles—> test the perturbative QCD (pQCD) calculations and provide input for the data driven non-
perturbative QCD (npQCD) quantities.
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D System size dependence

Pb Pb

.O
o o e . .
v «— qx —_ e
P o P p ’Cl
Pb

p—Pb
PP e study effects of cold nuclear matter
* Test and constraint pQCD calculations and phenomenological * NnPDFs
models. — * Initial and final state radiation
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» Jet fragmentation and hadronization | Amanda Flores Gluon satu!ratlon at low x
— * kTt broadening
e Jet fragmentation and hadronization
e Study collective effects
Pb—Pb i--' —_— — ]
. . This talk i
az:?gcttri?)rr:zpvc\:ir’cthpr:}oep dei[};sschS[ic’?Eeﬁfsmg heavy quark | ® Charm and beauty hadron measurements with the ALICE detector. }
' | ® What we can learn about pp, p—Pb, Pb—Pb from these ]
 Hadronization in the presence of QGP. | measurements? .‘
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High precision measurements of pr differential production
cross sections of different prompt D meson compared to

PQCD calculations (FONLL, GM-VFNS, kt-factorisation)
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ALICE

Study charm quark hadronisation
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p_ (GeV/e)
Ratios of pr-differential cross sections of
D+ and other mesons to DO mesons.

* No significant dependence on the pt of D
mesons

 Common fragmentation functions of
charm quark to mesons.
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Charm baryon measurements

to mesons and baryons

(e} I I [ I | I [ [ [ | [ [ [ | [ [ [ [ | [ [ [ [ | [ ’?) 1
=10l ALICE ] <
*21.0 — PYTHIA 8.243 —
< L 7T Vonash 2013 <05 ] T
- — Mode 0 SHM+RQM 1 £ 0.8
- ---Mode 2 Catania = b
0.8 — — Mode 3 QCM —
I — — POWLANG, HTL | 0.6
/ — — POWLANG, IQCD :
0.6 _
I =13 TeV i
ilf >1 Gov/e (th : 0.4
0.4 LAY \ < eVi/c (this paper) -
N ) \ 1
i i 0.2
0.2 — |
! ) 0
| | | | I | | | | I | | | | I | | | | | | | | | | |
O'OO 5 10 15 20 25
P, (GeV/c)
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 Compared with PYTHIA 8, Catania & QCM
models (recombination), SHM+RQM
(statistical hadronisation), POWLANG
(recombination in QGP)

 PYTHIA with CR, SHM+RQM, Catania
models describe the data.
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JHEP 12 (2023) 086

Charm-quark fragmentation fractions to different
hadrons f(c —> h¢) at the LHC compared with LEP
and HERA results.

No significant energy dependence at the LHC.

Enhancement of baryon —> overall reduction of
relative D-meson abundance by a factor of 1.5 w.r.t
ete- and ep collisions.
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% Charm cross section o b

Total charm cross sections measurements in pp collisions EO< |
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> -+ STAR -
'8b i | Total cc cross-section is calculated from sum of production cross-sections
O i _ of DO, D-, D+, JAy, A, Eg, Ej hadrons in mid-rapidity.
10° | E
- - Cross-section compared with FONLL and NNLO predictions and RHIC
i ) energies.
- i e LHC results higher than RHIC due to baryon enhancement at mid-rapidity.
FONLL * LHC results compatible with the upper edge of FONLL and NNLO
10 - NNLO = calculations.
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% Charm Hadronisation
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 A_/D° vs multiplicity from both forward mid rapidity multiplicity estimators.
* Multiplicity dependent —> hierarchy from low to high multiplicity intervals for both multiplicity estimators.

« A_/DO° compared with A/Kg in similar multiplicity classes.

* Despite different production mechanism for light and heavy-favor quarks, both shows similar trend vs multiplicity.
e Similar shift in peaks towards higher pt with increasing multiplicity.

« Common mechanism for light- and charm-baryon formation in hadronic collisions at LHC energies.
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Charm jet substructure measurements
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Charm jet properties
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Jet Angularities: substructure observable dependent on pr PEC( | )
and angular distribution of tracks within jets. _

fragmentation

| More studies on
| fragmentation by §

| Amanda Flores {Q
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i€jet
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pT,jel R

Jet pr fraction carried by constituent i

AR;. ; distance of constituent i to the jet axis.

!
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Infra red safe observable fork = 1, @ > 0 —> calculable in pQCD

D0-tagged jets have lower angularities than semi-inclusive jets.
 HF jets more collimated than semi-inclusive jets
 PYTHIA describes angularities of charm-tagged jets better than semi-inclusive jets.
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% Beauty cross section p P

Beauty hadron measurements in pp collisions d i P o558
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- Most of non-prompt A originate from A, -baryons;
» pr-differential cross sections of non-prompt DO (b —>D0%) and Non-prompt A/D° used to study beauty hadronization.
non-prompt A_ (b—>A_.) compared with FONLL and TAMU. » Prompt and non-prompt A_/D0 vs pr similar, except at low pr
* Theory predictions describe b—>D0 in the full pt range; Under  TAMU prediction for non-prompt A _/D° describes data for pr
predicts b—>A_ at low pr. >4 GeV/c.
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% Beauty cross section p P

Total beauty cross sections measurements in pp collisions P;O<D e
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(£) Charm hadron measurements in p—PDb o | pb

ALICE

Rprn Of charm hadrons in p—Pb collisions

PRC 107 (2023) 064901
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* Rppro(D) ~ unity.
* Rppb of D mesons and A similar for pt < 4 GeV/c; At higher pt,Rppp of A > 1 and greater than D mesons for 4 < pt < 8 GeV/c.
» Possible suppression of A_ at low pt and enhancement at mid-pt w.r.t pp collisions.

* Rppb of A, compared with POWHEG+PYTHIA (CNM effects), POWLANG (QGP) and QCM (coalescence) models.
« QCM model gives closest description of the data in full pt range.
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® Beauty hadron measurements in p—PDb o b

ALICE

Rpro Of beauty hadrons in p—Pb collisions
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« Most of non-prompt A_ originate from Ag-baryons;

* Rppb(b—>D0) ~ unity. Non-prompt A /D0 used to study beauty hadronization.
* Rpprb(b—>DY%) consistent with Rppo(B) from CMS at high pr.

o « Similar pr trends for prompt and non-prompt A_/DO.
* Not significantly affected by cold-nuclear effects.
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® Azimuthal anisotropy in small systems  '[,,;

v2 of HF particles in high multiplicity p—Pb collisions.
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T

e v2 of inclusive muons (dominated by HF decays at high pr) at
forward rapidity compared with c,b —> e at mid-rapidity.
 Good agreement within uncertainties.

e Data compared with predictions from CGC and AMPT models for
c,bo —>u
 AMPT: v2 driven by the anisotropic parton escape mechanism
 CGC: correlations between partons in the initial stages generate a v
 Both models describe data at high pr
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% Charm quark in Pb-Pb collisions L

Charm quark interaction and energy loss in the QGP

< B | L L 1 1 1 I 1T 1T 11 I 1 1 1 1 I_ Al J 1 1 1 1 1 | L I 1 1 |

= OF ALICE - > 020k TAMU MC@sHQ+EPOS2 ]

- Pb-Pb, s =5.02 TeV ] i LIDO --=LBT ]

1.4F Sy T 00 1OV [ — = PHSD - - - POWLANG-HTL i

B Centrality 0-10% 0 15-_ DAB-MOD LGR b

1_2:— -, Prompt DO, D", D*" average —: ' C o mn Catania ]
- N AN y| <05 - ! i - 5 W

- 3 : A N :

8- ] I 2 AP Sed i

: 0.05 .7 AET TR B -

= }‘ % ’ SR T .4 B B 3 .

06 —_ 3 ,.-: - < Ni '. i mone— T |

l "~ - e s E

0.4 e 0.00_ I ~

0.2 ‘ S - :

- S -0.05~ Gentrality 0-10%, |y| < 0.8 .

B L1 1 11 I | | | | L1 1.1 I -I | | | | | | L1 I | | i

4x107" 1 2 34567 10 20 30 1 2 3 4 567890 20 30
P, (GeV/ce) P, (GeV/c)

JHEP 01 (2022) 174

 Understanding interaction and energy loss of heavy quarks in the QGP over time —> Simultaneous comparison of D-meson Raa
and vo

* |nterplay of CNM effects, realistic evolution of the QGP, heavy-quark interaction (radiative and/or collisional) and hadronization via
coalescence and/or fragmentation required to describe data.

* Models provide fair description of data —> still challenging for models to describe Raa and v2 simultaneously in the full pt range.
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® Understanding HQ interaction with QGP

ALICE

Model calculations with and without radiative energy loss
D mesons
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JHEP 01 (2022) 174

* Radiative energy loss important to describe intermediate and high pr.
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ALICE

Understanding HQ interaction with QGP

Model calculations with different hadronization process
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JHEP 01 (2022) 174

* Hadronization via coalescence important to describe low and intermediate pr.
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% Heavy-flavor transport coefficients

Using data to constraint model parameters : compute x2/ndf between measurements and model predictions

: R IQCD, L. Altenkort et al., PRD 103 (2021) 014511
- D e, D. Banerjee et al., PRD 85 (2012) 014510

: N STAR, PRL 118 (2017) 212301
D ALICE, PLB 813 (2021) 136054

- I ALICE, JHEP 01 (2022) 174 x2/ndf < 5

JHEP 01 (2022) 174

IQCD, H.T. Ding et al., PRD 86 (2012) 014509

| | | I | | | I | | | | | | | I | | | I | | | I | | | | | | | l | | | I | | |

2 4 6 8 10 12 14 16 18 20
2nD. T at T.~ 155 MeV

Models use spacial diffusion coefficient at T.: 1.5-4.5
—> Thermalization time for charm quark: 3 - 9 fm/c
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Beauty Quark Energy Loss A

Beauty quark interaction and energy loss in the QGP —> less diffusion and longer relaxation time than charm

AE(g) > AE(u,d,s) > AE(c) > AE(D) = > R, 4(r) < Ry4(D) < R, 4(B)

2 e, e T wm | [Clon E
N ALICE, Pb-Pb, \{ =5.02 TeV QS -~ Pb-Pb, |5, =5.02 TeV 7] TAMU {75 MC@sHQ+EPOS2 ] RAA(b->D0)
0-10%, |y| < 0.5 g ~ 0-10%, |y| < 0.5 U CUJETS.1 . |
L o 3 | ‘ !
3 - - Raa(D9) |
e non- prompt D’ S < . I

1.5 £ E -

* prompt D°

TLLT DT T T

1 o _____ g - o o'Iata " LGR central value i
°< N FLELEY )m_settom, (E-loss) e ii) m_set to m, (coalescence) —
| o - “imim ||| ) W/o shadowing —— — iv) Wlo coalescence -
— i
Il b~ / \ -
lil g s / \ ] LGR
o \ B
N > ‘ /
0.5 o y LGR w/o
215 g

coalescence

open mafkelrSZ pl extrapolated pp reference
[ | | | IR T T T N |

-
““““
-
L -®
-
-------

JHEP 12 (2022) 126 1 10 pT(GeV/C) o 5 ___ 0 ___ 20

pT(GeV/ C)

| * Qualitatively described by models: smaller b quark energy loss
Intermediate pt (5-20 GeV/c): Raa(b) > Raa(c) + dead cone for gluon radiation

High pr: Raa(b) ~ Raa(c) * Dip due to formation of D and B mesons via coalescence
harding the D pr spectra

= M - — - — — — ___ ___ — — = —————— —————ee———— = —— - — = = = ——————— — — — e ————————— = = — = — _ . -
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| -
ALICE Pb

Pb

V2 of Beauty

Probe beauty quark interaction with QGP and hadronizarion via recombination with light quark at low-intermediate pr, path length dependent

energy loss at high pr.

|
ALICE

& al ' - % 0.31- -
s 04 ALICE y| <0.87] QL y[<0.8 ]
A B B = r 30-50% Pb-PDb, \/SNN =5.02 TeV .
§ - 30-50% Pb-PDb, \/ Sy = 2-02 TeV B < 0 . i
. " . ) 0 . n g2~ ° Non-prompt D |
83 0.3~ Non promopt [3 » DO a @ Syst. from data -
=~ . ¢ PromptD", D", D* average b —> DO | S i
= - (PLB 813 (2021) 136054) . } i
i | 0.1— —
0-2__ —BE— Syst. from data B - 5 i o i TS -z TP SR HISITE AR . ->B DO

i == B gs  Syst from B feed-down - - Ot — — ——
L _| »\}\2&\ — \\\\\,}\\\\\l
B ¢ J%E N 0.0 —
0.1_ _+_.E.E|. _$ == B i :
u - -E}_ ! @ |  — = TAMU = Langevin i
I ] 0 TTTLET N
EPJC 83 (2023) 1123 0.0 -t ] LN\ Lipo |
N I_ I | I I I | I I I | I I I | I I I | I I I | I ]

ST = 2 4 6 8 10 12

1 10 GeV/c
p. (GeV/c) P T( )

* vo(b->D0 > 0; no strong pTt dependence;

* v2(b->D0) < v2(D) with 3.66 significance.

* Theory models beauty quark transport in QGP —> give reasonable description of data.
e All models, except TAMU (collisional only) include collisional interactions and radiative processes
 Hadronisation via coalescence and fragmentation.
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(B

ALICE

Prompt D+s production

Probe hardronization via recombination in the strangeness rich environment using D+s

g I LI L I I L I I I 1 1 l_: g
o 1‘5‘ALICE Pb- Pb \(_sN 5.02 TeV 1
14F Centrality 0-10% B
D meson I #Prompt D] 1
= - = Prompt average D", D", D** D+s 1
1.2 D !
1.0} B .
oaf f T i
- —+— —
D*s meson R n
0.4 BB # __#,_:#: 1
n 58 B ]
. open markers: P -extrap. reference +
-l 1 L1 11 1 1 | 1 L1 11 | 1 1 | 1 l-'
1 2 3 456 10 20 30
P, (GeV/c)

[ L I 1 1 I I UL I 1 1 I LI
18 ALICE 0-10% Pb-Pb, {5, =5.02TeV -
1.6 Prompt D =
14r LGR
1.2F - PHSD
1.0F -
0.8 -
0.6} 3

: Rk -
0.4+ _ ‘H Tt -
02 \ B LI

- open markers: P -extrap. reference | .

1 2 3 456 10 20 30
P, (GeV/c)

* Raa(D+*s) > Raa(D) for pt < 10 GeV/c —> recombination with abundantly produced strange quarks in the QGP.

o RAA(D+S)

 Comparison with models:
* All models include enhancement of strangeness content of the QGP, hadronisation via recombination/coalescence at low pt and fragmentation

at high pr.

 All models reproduce the pt trend qualitatively.

~ Raa(D) for pt > 10 GeV/c —> hadronization via fragmentation.

TAMU
Catania

PLB 827 (2022) 136986

 LGR model, which includes collisional and gluon-radiation processes for charm quark E.loss, best describes in the full pt range.
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%& v of D+g | L

Probe hardronization via recombination in the strangeness rich environment using D+s

a I I I | || I | | L I || || I I | 1 | I | T 11 | I I
?' 0.4 ALICE lyl <0.8 — -
2 | 30-50% Pb-Pb, {5, =5.02 TeV | TAMU _
<
— ¢ Prompt D: PHSD e o(D+<) VS vo(D
83 " e Prompt average D°, D*, D** D+s T ] 2 S) s v2(D)
U2 I D 1 ] * Different mass
Ny  Recombination with strange vs light quarks
0.2~ = % = - - « Different freeze out times in the hadronic phase
s 4 Iy * v2(D+s) ~ vo(D) in the full pt range within uncertainties.
ﬁ% 8 T T .
i J‘S{B | 1 { * TAMU and PHSD models describes the data.
Y i 1 |  Charm quark coalescence with flowing strange
| Syst. from data quarks in the QGP.
"I | “I Syst. from B feed-down j i
1 2 3 4567810 20 30 40 1 2 3m4 5678 10 20 30 40
p. (GeV/c) P, (GeV/c)

PLB 827 (2022) 136986
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% b—>D+s quark e~ |

Probe hardronization via recombination using non-prompt D+s (b —>D+s)

I I ll]lll] I | | I |

| g —

< i I 1 I-
o , 5f ALICE | <05 T Centrality 0-10% 1 —
[ Pb-Pb, \s,, =5.02 TeV T 1|
- Centrality 0-10% T TAMU 11
2.0¢ = Prompt D T Prompt D: y
* Non-prompt D; Non-prompt D7 :
1.5p ¢ Non-prompt D° 1—L¢- N -‘\ Non-prompt D
/ T RIE :
OF —m ||| o 1 - - -
1.0 -H o 1 __w_- , :
i j 1 I ' 1
L ‘B' 1 1 _@_ ! |
T M ' P
: 1 | - == i
l - ‘ﬁ% -‘EJF:: ! 014 :
) ] open markers: p_-eRtrap. reference
PLB 846 (2023) 13’7561 | | | 1 L1 11 | 1 1 | 1 | | 1 | 1 | L 11 I | | 1 |
1 2 3 4567 10 20 30 1 2 3 4567 10 20 30

P (GeV/c) P (GeV/c)

® p1 <6 GeV/c: Raa(b—>D+s) > Raa(D+s) —> effect of mass dependent energy-loss mechanism.
® pt <6 GeV/c: Raa(b—>D+s) > Raa(b—>D% —> effect of recombination with strange quarks in a strangeness-rich environment
e Comparison with TAMU:

® Energy loss via collisional processes, and hadronisation via recombination or via fragmentation.

e Qualitatively describes the pt trend but overestimates the Raa.
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% Baryon production

Study of baryon production with A_

1.4 02 TeV, |y| < 0.57 mé o ALIGE 0-10% Pb-Pb 3

Prompt D¢
= Prompt average D°, D*, D**

A
TR #
¢ dﬁ H
!

'B 1T

———
ALICE /Sy = 5-

AL/ D°

1.2

1 Il —— 0-10% Pb-PDb
™ —e— 30-50% Pb-PDb

0.8

—191—
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Eﬁﬂ%“u&is i
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20 1 10
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Orrr
@)
—h
o
—h
@)

PLB 839 (2023) 137796

/A /DO ratio vs prin pp and 0—10% and 30—50% central Pb-Pb collisions
e Ratio increases from pp to central Pb—Pb collisions in the mid-pT region.

- Similar behavior to p/zr and A/K? ratios.

» In the range 4 < pt< 8 GeV/c, hint of hierarchy Raa(D) < Raa(D+s ) < Raa(A,)
e Similar Raa at high pt where hadronization is via by fragmentation.
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%& BaryOn prOdUCtiOn p P P .Pb Pb™ ¥ pp

Baryon production vs multiplicity

o | L I| | | LR | | T 1T T I| | | I:
9 2—A|—|CE y| <0.5- e printegrated A_/D ratio vs multiplicity from pp to Pb-Pb collisions.
+<O1 8 e pp, \s=13 TeV —stat. - SHMc  No multiplicity dependence observed.
1 6E Y pp, Vs =5.02 TeV syst. + Catania -
- A p-Pb, \'s,, =5.02 TeV extr. = TAMU - . _ _
1 _4:— s Pb-Pb, /s = 5.02 TeV S total & PYTHIA 8~ Redlstrlbutlon_of p+ in the hadronic p-hase rather than an
1.2F ¢ Au-Au, \/s,, = 200 GeV - enhancement in the overall baryon yield
13_ STAR, PRL 124 (2020) 172301 _ e » Significantly higher values than e+e-
0.8- 0 -
0 6:_ 3 | N PR * PYTHIA 8 expects multiplicity dependence.
E ¥ ! @ :
04 @ Teg : -
0 2:_ e+ e- - L . .
il I - « TAMU, Catania: similar values in pp and Pb-Pb collisions
B | | L 1 1 11 I| | | I I I| | | I I I| | | I_
1 10 102 10°
<chh/d77>|n|<o.5

PLB 839 (2023) 137796
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ALICE

Jet-medium interaction

The hard scattered partons propagates through the QGP —> jet shower itself evolves; jet constituents interact with the

medium modifying the shower.

.l

Pb

< 2 """""""""""""" 1—"0-18 """"""""""""""" -4 3r”']"”]""l1‘f1lf" ]T"'I"”I"”]

: - P p + 400 : P P + 59 - . -y - <p, < J
e E gg:: g;g Egg pg_ﬁ- ‘llj%, < 3016' ggg 232 323 pg—-f- 'FO/O 5 % ® Pb—Pb, 0-10% -8 - ALICE Preliminary ® C:) e-h:4 p 12 GeVi C~
S 1.5F 1 < P55 < 2 GeV/c S0.14F 4 < p™° < 5GeV) e pp Task  pmoioe 4 K-mo<piooc S
3 "t Ll T : .go 1ok . T = Max baseline sys. variatt 2 [ e Y h-h;B<p'<16GeV/ic 7
| o} + : gk ¢ pp = = = Min baseline sys. variatic o Eur. Phys. J. C 83 (2023) 497 -
D 32 n *‘% i 2’2 0.1F Pb-Pb Sys. uncertainty of basell - v -
S $ ; 1111 1 0.06f '|‘ ALICE Preliminary - g y
g‘ 05_ + 3 -8“ O 04.‘_ ‘ 1:_ ....................................... l.‘;.l .............. = _
= [ Z =Y-Uap + * + + j+ (c,b)—e — charged part . + | ]
— —0.02F ¢ n —e—h; |n| <0.6, |An| < i
ol-#Lgp= ' 0‘{+..---:f‘¢ : *}_} * i#‘ 4 < p’<12GeV/c osp. SOt 06, lan < E
ﬁ . 0: ='s * = p-lc_e . p;issoc - Ks—h, h— I:r,ioml <a(:g;, A7l < 0.7 .
Bd0 - = v —002- " - 1.11.,‘?T1>.‘.)1;1.-,1.1..1 I T RN .:

I _05' el et LT AT 0 041 SNN=5'02 TeV 0o 1 é 3 4 5 6 7 é

Y1 0 1 2 3 4 ' 4 0 1 2 3 4 v < 0.6, |An| < 1

e Aq’(rad) (rad) g 4TI AL
Yol é - ALICE Freliminary ® cboe-hd<p’ * <12 GeV/ ]
éé 2 3-55_ ;—t;zbg.%;?;/% a Ki-h8<p, “ <16 GeV/c E
. - . . - - i 3 Y h-h; 8<p <16 GeVic
* Near-side and away-side peaks qualitatively different in 0-10% central Pb-Pb Lk 2 Eur. Phys. J. C 83 (2023) 497 -
D collisions compared to pp E obme-hilnl <06 Al <1 3
ofF- + K2 —h,h—h; | < 0.7, |A7] < 0.7 —
. . . . . . e . . . [~ 9 passoc -
¥+ Near-side yield slightly higher at low pr with ~1.5¢ significance, consistent with unity - P> Pr E
at high pr. ) - ? ...... @ ....................................... :
» Suppression of away-side yield at high pr. o5 SR B
« Similar Iaa vs associated pr for heavy-flavor and light-flavor particles I R S S N 3/)
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% Summary

<+ Several charm and beauty hadron measurements performed in pp, p—Pb and Pb—Pb collisions with the ALICE detector.

<+ pp collisions:
<+ (Cross-section of charm and beauty quarks described by pQCD calculations.
<+ Fragmentation function universality violated in pp collisions —> hadronization via recombination dominant at low pr.
Common mechanism for light- and HQ-baryon formation.

<+ New observables to study heavy-quark jets and jet-substructures.

<+ p—Pb collisions:
< Heavy quark production not significantly affected by CNM effects.

<+ Enhanced production of baryons in p—Pb collisions compared to pp in the intermediate pt range.

<+ Pb—PDb collisions:
<+ Thermalization time for charm quark: 3-9 fm/c
< Beauty quarks loose less energy than charm at low-intermediate pr.
< vo(b) > 0 but lower than charm hadrons.

<+ While a pr-differential enhancement of baryons dependent on the event multiplicity is observed, pr-integrated baryon/meson ratios
consistent across systems from pp to Pb—PDb collisions —> but significantly higher values than ete-.

<+ HF-jet medium interactions being studied using azimuthal correlation measurements.
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% Run 3 outlook

x10~°
LA L B
- ALICE Performance

_pp, Vs =13.6 TeV -
| offline trigger

N
o

ACORDE | ALICE Cosmi Rays Deer o
AD | ALCE Difractive Detector

DCal | Gijet Calcrimeter

EMCal | Eleci-omaynetic Czlor meter

15
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-
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O + -
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M(pKr) (GeV/c?)

—
(*))

* New Inner Tracker System

— —= _ = — = a—

* New readout for most sub detectors o - R | e ),
. . . . . '« More HF differential studies and new observables h
* Allows triggerless data collection at higher interaction rates | , , _ ',l

. . e correlations, jets, jet substructure measurements |
* Higher statistics and performance - A -
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Fragmentation Function, D mesons

Study charm jets and fraction of jet momentum carried by D mesons

- provide insight into charm fragmentation

= 103.JJ""l""l""l""l""l""l""l""l'"'IJ_. -~
b, - = = . = F
charged jets with D", 2 < . < 36 GeV/c 3 . .
S 1o T Pro = > 7F charged jets, anti-k, S
= E anti-ky, I"cr e.l <0.9-R ) = 65 g .
- s - - a
Dch jet 5”01_ - B 2 55 5<pT'chiet<7GeV/c
s = o - - -
s LB °teas - § 1 P> 2 GeV/c
qg "5.10-3 - 0-‘ | - - é « R=0.2
e T L D = 3F
o — . - g 25
© 10 e e i
B — 1:
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|| 1 : J-“ == .-.1-6 1..._.__6......_{..-.9..-..-..-.!.9-!*-..-..-..-..-..-..-_.—. : . ,
Pjet - Pjet N : DL v e KRR IO RIS 8=
.g 3 E‘Fhﬂl4 -é 12
8 2 s e e = %
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= 1 i Tolo] o B t S E ‘;i
3 E— de.s,..Y,..”,,..,I....;....;,,..,,”,,””,% E
2 E = ¥
1 ;_ a’u:-'__'_—o - ----_o.......‘ ................ ? ................ _.;
Xiv:2204.10167 S = L e e e srwwrwrm srwrwrwrn T T RN NN BP- -
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Mo (GeV/c)
n R=0.6 (x10)
. R=0.4
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o 1 POWHEG hvg + PYTHIA 8
o PYTHIA 8 HardQCD Monash 2013

PYTHIA 8 SoftQCD Mode 2
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Parton shower and
hadronization

» DO-jets measured for different R

» described by PYTHIA and POWHEG
MC simulations.

e z¢h ~ 1 for low pt/et and R =0.2
e DO is the only constituent

e zch distribution much softer for larger R
* more activity inside the jet.

» zch well described by PYTHIA and
POWHEG at high prJet

* small deviations observed at low
prlet especially for POWHEG
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https://arxiv.org/abs/2204.10167

Fragmentation Function, charm baryon

ALICE

Study charm jet fragmentation function to baryons

.C_ _' IR Y BT Lt ST DL PR L LSS NN LS XU L TN I -
N 5F ALICE, pp, Vs= 13 TeV 81 A-tagged jets
= jet ch | =
E::, 4;_75pJT <15GeV/C,|1;jet|sO.5 —=
2-23.5;—35pg<15c;ewc,|yh|so.a =
= s =
25 =
= & .= Softer fragmentation of charm quarks to Ac compared to
o Pjet- PHF 155 % $ %ﬂ = DO mesons.
4= Diet - Dier 15 ? -  —> charm-baryon production is favored in the presence of
2 "t ——t———————————————————3  higher particle multiplicity originating from jet fragmentation
=~ C B data  eeecee PYTHIA 8 Monash i and underlying event
< 2 — — PYTHIA 8 CR-BLC Mode 2 =
1.5 . - MC models:
e s s 5 : :
E | GG e « PYTHIA 8 Monash employs lund string fragmentation, tuned
1= . - SRR | on e+e- data, predicts harder fragmentation than data
arXiv:2301.13798 Tl —= = £ (s g . . . -
il s l |  PYTHIA 8 with CR mechanism gives a better description
0.5 | | | ErEE
0.4 0.5 0.6 0.7 0.8 0.9 o]
2|

g— E— = - — === bl e ) B ey —— ——————— P ———

" Deepa Thomas 30 WWND, 2024




D Jet shape and composition

Study HF jet radial profile and composition using HF-charged particle azimuthal distribution

HF-h Ag distribution at LO:

 Near Side (NS): fragmentation of the tagged HF quark
* Away Side (AS): fragmentation of the other quark

* Transverse Region : Underlying event

f Near-side

| BEE B I | I I | RSl R N | | | | L I o I LI I 1 |
2 —ALICE Preliminary pp, Vs =13 TeV =
. 0 *
Byl < 0.5, Al < 1 —e— Average D", D", D™ -
= - EPJ C 82 (2022) 335 z
® —=— A,
ZC; &= 3<p$'A“<5GeV/c g
ERE 0.3 < p>* <1 GeVlc |
S = ) =
. +5% +5% ’
3 i 5o, _go, SCAleunc. . g 1
v 2| & |
< _|<
% T o =2 _+_ T g
Away-side —.— —~
£ ———
|50 +. ] | —.——¢—$ Bl .l )
2
- C - baseline-subtraction -
i uncertainties
1 I | 1 1 l 1 1 | l | | - l | I | - I [ 1 |
0 0.5 1 1.5 2 2.5 3
Ag (rad)

Significant deviation between /A:-h and D-h low pr

e probably as a consequence of softer fragmentation to /Ac giving
larger particle multiplicity inside the jet.
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