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Heavy quarks: a unique probe for high-density QCD
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e Charm and beauty quarks: m ~1.3 GeV/c?, m, ~4.2 GeV/c?
e Produced in hard scattering processes among partons
(]

Ultrarelativistic heavy-ion collisions at the LHC: quark-gluon plasma (QGP)
o state of matter expected in the first ~ 10 us after the Big Bang

o heavy quarks experience the full evolution of the system

Charm- and beauty- quarks dynamics tested via
measurements of charm- and beauty- hadron production

p-Pb collisions

Pb-Pb collisions

Cold nuclear-matter effects
e Modification of parton
distribution functions
(PDFs) in bound nuclei

Hot nuclear-matter effects

e Energy loss in the medium
Collective motion

Hadronization modified in QGP




e “Point-like” object interaction
e Fragmentation in the vacuum
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Fragmentation
e Hard scattering: e'e™—qq

e Colorstring:V, _.(r)~«r

e New qq pairs from multiple
string breaking (confinement)

&

1

p@—><—ap

What happens in pp
collisions?
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A. Rossi, Monday at 10:10

“Heavy-quark production
and hadronisation as a
function of event
multiplicity with ALICE”
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DO NOT MISS OUT!

— | The focus of this talk | +——
— -
® QGP: complex system with

partonic d.o.f

e Hadronization can be influenced
by coalescence and strangeness
enhancement

Coalescence

e Heavy quark recombinates with
light quarks in the QGP

e Expected increase of hadrons at
intermediate-low p..

e QGP: interplay with

fragmentation



The observables in Pb-Pb collisions

@ Production spectra and R AA

1 dzNAA/dedy
Ncoll> dszp/dedy

Raa(pry) = <

(2) Anisotropic flow

on(pr) = {cos[n(¢ —¥n)])

(N _):average number of binary
coll e
nucleon-nucleon collisions

RAA = 1: no modifications
R AA # 1: nuclear effects
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@...and particle ratios!

&N 1 d°N
dp>  2m prdprdy

(1 +2 i vn(p1) cosn(p — Yn)])
n=1

Reaction plane
(‘Wyp): between z
axis and centers of
nuclei
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The observables in Pb-Pb collisions

mfaggin@cern.ch  5/20

@ Production spectra and R M @ Anisotropic flow

1 dzNAA/ded}/

Ranpry) = (Neott) d2Npp/dprdy Un<PT) — <COS [n((P - Yn>]> i

e Elastic scatterings

e Diffusion via Langevin

dynamics
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é ALICE: [HEP 01 (2022) 174 é ALICE: Phys. Lett. B 813 (2021) 136054


https://link.springer.com/article/10.1007/JHEP01(2022)174
https://www.sciencedirect.com/science/article/pii/S0370269320308571?via%3Dihub

R, , and v, compared to transport models
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ALICE
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Measured RAA and v, described by transport models ] IQCD, L. Altenkort et al, PRD 103 (2021) 014511
. . . . . - IQCD, H.T. Ding et al, PRD 86 (2012) 014509
e understanding of relevant effects in different p, intervals (next slides)
I (QCD, D. Baneriee et al, PRD 85 (2012) 014510
e  sensitivity to transport regime (and charm-quark thermalization) at low p., e
o  stronger constraint to the charm quark spatial diffusion
2. - I  ~oc: PLB 813 (2021) 136054 <
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TAMU: PRL 124, 042301 (2020) Catania: PRC 96, 044905 (2017)

POWLANG: EPJC 75 (2015) 3, 121

DAB-MOD: PRC 96, 064903 (2017)
PHSD: PRC 93, 034906 (2016)

LBT: PLB 777 (2018) 255-259 LIDO: PRC 98, 064901 (2018)
MC@sHQ: PRC 91, 014904 (2015) LGR: EPJC 80 (2020) 7, 671


https://link.springer.com/article/10.1007/JHEP01(2022)174

Radiative energy loss
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Measured R, , and v, compared to transport models to understand the relevant effects on charm-quark dynamics in QGP

e Radiative energy loss important to describe the results at high p., while it is less relevant at low p..

(; ALICE: JHEP 01 (2022) 174

TAMU: PRL 124, 042301 (2020)
POWLANG: EPJC 75 (2015) 3, 121

DAB-MOD: PRC 96, 064903 (2017)
PHSD: PRC 93, 034906 (2016)

LBT: PLB 777 (2018) 255-259
MC@sHQ: PRC 91, 014904 (2015) LGR: EPJC 80 (2020) 7, 671

LIDO: PRC 98, 064901 (2018)

Catania: PRC 96, 044905 (2017)


https://link.springer.com/article/10.1007/JHEP01(2022)174
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Measured R, , and v, compared to transport models to understand the relevant effects on charm-quark dynamics in QGP
e  Radiative energy loss important to describe the results at high p., while it is less relevant at low p,.

e Hadronization via coalescence important to describe the results at low and intermediate p..

% ALICE: JHEP 01 (2022) 174

TAMU: PRL 124, 042301 (2020) DAB-MOD: PRC 96, 064903 (2017) LBT: PLB 777 (2018) 255-259 LIDO: PRC 98, 064901 (2018) Catania: PRC 96, 044905 (2017)
POWLANG: EPJC 75 (2015) 3,121 PHSD: PRC 93, 034906 (2016) MC@sHQ: PRC 91, 014904 (2015) LGR: EPJC 80 (2020) 7,671


https://link.springer.com/article/10.1007/JHEP01(2022)174

Beauty-quark dynamics from non-prompt D mesons el [a
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€& ALICE: [HEP 12 (2022) 126
€ CMS: PRL 123, 022001 (2019)



https://doi.org/10.1007/JHEP12%282022%29126
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.123.022001

Beauty-quark hadronization from B mesons R, ,
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€& CMS: PRL 128 (2022) 252301
€ CMS: PRL 123, 022001 (2019)

@ beauty
® charm O up
@ strange @ down

0 ® 0,040
B :@oo.oo‘o
0e® o oo

B+

C

0 + . .
R,, of B (bottom-strange) and B_* (bottom-charm) larger than that of other B mesons at intermediate p..

° BSO: coalescence between b-quark and s-quark from the QGP

e B ":recombination between c-quark and b-quark, despite they are not thermally produced?

o B :new particle to study the interplay between enhancement (hadronization at intermediate p..) and suppression (E-loss

atC high p.)


https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.123.022001
https://doi.org/10.1103/PhysRevLett.128.252301

Beauty-hadron flow from non-prompt D-meson v,
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€& ALICE: arXiv:2307.14084 [nucl-ex]

€ CMS: arXiv:2212.01636 [nucl-ex]

e Flow larger than 0 for non-prompt D° mesons (ALICE: 2.75)

o Indication of strong interaction of b-quark with the QGP

e v, lower than that of prompt D mesons (ALICE: 3.2c)
o Different degree of participation to the QGP collective motion between charm and beauty quarks

« 0.25—
> L

0.2

0.15f

0.05F

- :
5 30-40% ]

4 5 6 7 8910 20
© ATLAS: PLB 807 20200135505 Py [GeVI

0.1F

ATLAS
Pb+Pb |5, = 5.02 TeV

0.3-1.9nb"
7" <2

¢ charm muon

¢ bottom muon

ENT

o  Consistent with the expectation of a weaker interaction for b-quark than c-quark


https://arxiv.org/abs/2212.01636
https://arxiv.org/abs/2202.00815
https://www.sciencedirect.com/science/article/pii/S0370269320303993?via=ihub

Heavy-strange-meson production

€ ALICE: PLB 827 (2022) 136986

ALICE .
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€ CMS: PLB 829 (2022) 137062
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0.2 3 L — . . I . . .
%Egk% 7 1# | | 2. Hint of higher DS"/D0 ratio in Pb-Pb collisions than that in
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https://www.sciencedirect.com/science/article/pii/S0370269322001204?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0370269322001964?via%3Dihub

D " enhancement in high-multiplicity p-Pb collisions

2<p,<4GeV/c

4<p <6GeV/c?

6 <p,<8GeV/c

8 <p,<12GeV/c?

©O L LHCb pPb forward, 12.2 nb" 1 LHCb pPb forward, 12.2 nb" 1 LHCb pPb forward, 12.2 nb™ 4 LHCb pPb forward, 12.2 nb’ J
. 08F (5 =816Tev = {5y =8.16 TeV = {5 = 8.16 TeV = {5y =816 TeV -
bQ b 20< P.< 4.0 GeV/c T 40<p <6.0GeVic T 60<p <80GeVic + 80< P;< 12.0 GeV/c 1
F L8<y* <33 F 1.8<y*<33 F 1.8<y*<33 F 1.8<y*<33
0.6 |- = T = T = T E—EEI— 5
. By B : - ] ;2 L
- | = 1 -eaae . wl ;
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©O L LHCb Pbp backward, 18.6 nb™ 1 LHCb Pbp backward, 18.6 nb™ 4 LHCb Pbp backward, 18.6 nb™ |l LHCb Pbp backward, 18.6 nb*! J
3. 0.8 fsw =816 Tev _E_ 4 {5 = 8.16 TeV = {5 = 8.16 Tev 4 {5y =816 TeV -
bQ ] 20<p <4.0 GeV/c T 40<p _<6.0GeVic = ] 6.0<p_<80GeV/c T 80<p <120GeVic -
L 43<yr<-28 1+ 43<y*<-28 + 43<y*<2s —E— + 43<y*<-28 _$_ 1
giofs 2 A 1 Re? I & 1 B k
Py I _ &% ! g B [ ‘E‘ﬂﬂ L
. 1 = - Tl i #
il TP ] e ] i FPPET PPYT] PP e [ (PPIPTN (PTPIhy (SrvRni] RO [ PUDURE (NN el PETTY
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I HC PV PV PV PV PV
Tracks/ NTracks MB N lracks/ N. lracks>MB N lracks/ N lracks>MB N Tracks/ NTracks MB

e Significant increase vs. multiplicity of prompt D_*/D* ratio in p-Pb collisions
o more pronounced for backward collisions

e [nline with a scenario including hadronization via coalescence and
strangeness enhancement in high-multiplicity p-Pb collisions

B
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€ LHCb: arXiv:2311.08490

p-Pb (forward y*)
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® charm O up
® strange @ down
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https://arxiv.org/abs/2311.08490

Nuclear modification factor of A ™ baryon o1
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Global uncertainty 1.2 ALICE
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. l i h ] sy x = n =
e Hintof R, "™ (A.) <R, PPREH(A ") — sensitivity to different system size and energy density
e Minimum value of R,,“"™(D°) at around p,, = 6-8 GeV/c, which is lower than that of R, ,“""(A ")

e Hintofhierarchy R,,(A") >R,,(D.") > R, ,(non-strange D) for 4 < p,. < 12 GeV/c in most central collisions

o Indication of larger enhancement for baryons due to coalescence

o Interplay with radial flow? © ALICE: PLE 839 (2023) 137796
€ CMS: arXiv:2307.11186 [nucl-ex]



https://www.sciencedirect.com/science/article/pii/S0370269323001302?via%3Dihub
https://arxiv.org/abs/2307.11186

A_*/D° ratio in Pb-Pb collisions

ALICE . E -
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o A/ D? baryon-to-meson ratio at midrapidity significantly higher (ALICE: 3.7c) in central Pb-Pb
collisions than in pp collisions in the interval 4 <p_. <8 GeV/c
o Measurement in central Pb-Pb collisions described by transport models with recombination
e No significant collision-system and ® charm
g . y @ strange A* ® OQ.. © ALICE: PLB 839 (2023) 137796
Centrahty dependence for pT >12 GeV/c ® down ¢ .. OQ € CMS: arXiv:2307.11186 [nucl-ex]


https://www.sciencedirect.com/science/article/pii/S0370269323001302?via%3Dihub
https://arxiv.org/abs/2307.11186

Charm-baryon production at the LHC - open points (1/2)
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02r $ R 9‘4-_ _H_—H]— [ [t ] 0155— Siin —
of : ] - i i : 0.1F g
A e ' ] 0.2~ - — F T e —— ]
-7 - — ] Cor _,Et’ ﬁk’ﬁbﬂ i 0.0sfF B ——l— <«
ST TR I i _.//.’ o \ — 1 O:._._I_._%.I. | L N
o 2 4 6 8 10 2. | 07 s 0 2 6 50 a2
pp(GeVie) - s 1 p. [GeVic]
Midrapidity (]y| < 0.5) Forward rapidity
e Baryon-to-meson ratio at midrapidity compatible in pp and p-Pb collisions © LHCb: [HEP 06 (2023) 132
— hint of larger ECO/DO in p-Pb collisions at P> 4 GeV/c €& LHCb: https://arxiv.org/abs/2305.06711
e Baryon-to-meson ratio at forward rapidity systematically lower than those at midrapidity across e

collision systems

o influence of different parton and/or heavy-flavour quark densities in different rapidity ranges?


https://link.springer.com/article/10.1007/JHEP06(2023)132
https://arxiv.org/abs/2305.06711

Charm-baryon production at the LHC - open points (2/2) ®
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T 1 €& LEP: EPJC 75,19 (2015)

o ; T T T TT \‘ T T =0 TT T T T T ;
e 25A|_|CE ly| < 0.5 €& ALICE: PLB 839 (2023) 137796
+ F .
<O‘| .8~ e pp, Vs =13 TeVv —— stat. SHMc
1.6F Y pp. Vs =5.02 Tev [ ]syst. # Catania -
A p-Pb, \'s,, =5.02 TeV extr. ¢ TAMU ,
14 4 Po-Pb, |5, = 5.02 TeV Y total PYTHIAB
1.2} ¢ Au-Au, s, = 200 GeV —Monash —
4L STARPRL 124 (2020) 172301 ‘ — CR-BLC 2
E B Charm
0.8f P % 1 baryon-to-mes
I ALICE 1 ] ‘ ] .
0.6 i \J ‘ ¥ - — on ratio
- o \d y I 5
04 ® *H g 0§
.28 _ _ﬂmﬂT — __ _e%:0.113£0.013 £0.006
1 10 10 10°

<chh/d77> 7<0.5

e Nossignificant dependence vs. multiplicity of the p_-integrated A _*/ D? ratio at mid-y across collision systems

e Ratio described by Catania (fragmentation + coalescence) and TAMU (SHM+RQM + 4-momentum conserving
coalescence in Pb-Pb)

e PYTHIA 8 CR-BLC prediction does not reproduce the trend vs. multiplicity in pp collisions

oy

— Is the p_-differential A */ D? enhancement just a consequence of radial flow and recombination? 1



https://www.sciencedirect.com/science/article/pii/S0370269323001302?via%3Dihub
https://link.springer.com/article/10.1140/epjc/s10052-014-3250-3

Charm-baryon production at the LHC - open points (2/2) %-M
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o e T T T TTT l T T TT TT T T TTIr ‘ I,. . . -
0O LEALICE <054 pp collisions 2 LR
~ o i 1 O—> <0 o %7F ¥ Lo pp Vs=13TeV ]
<'1.8} e pp, Vs =13 TeV —stat. © SHMc T2 06k £ P20 5.4 fb! 3
1.6F Y PP, Vs =5.02 TeV [ ]syst. « Catania o B Sk & 3
~ A p-Pb, |5, = 5.02 TeV ext. & TAMU ] . F I | k:
145 u pb-Pb, |5, = 5.02 TeV S total PYTHIAS | v B3 E 441+ | | ]
1.2} ¢ Au-Au, s, = 200 GeV —Monash 04F F +++ i
" STAR, PRL 124 (2020) 172301 — CR- ] “F ¥ . e e . ]
1= | CRBLC 2j Beauty 03k + # Increase with multiplicity | 3
0.8t - # : baryon-to-meson =2F ::+ :
0. - - n 1 Q L E ratio 0.2 —),-:— +pp—>bﬁ + X, global uncertainty: H():f -
B : “:?I‘.[ @ [ i § E - - T l ' N -16% ]
0.4 0] 4 o 0.1 __ -E. S ete—7Z"—bb LI_JCb —:
o2 {10000 Sete | gt ah E 3 | 1 -
b Pt s el a0 g il 5 gl ettt — —_ '
1 10 10° 10° ? ? o 2 4VELO VELO
(dN,/dm) 1|<0.5 © LHCb: arkivi2310.12278 Nlracks /<Nlracks NB

e Significant dependence versus multiplicity of the p_-integrated A _°/B° ratio at forward-y in pp collisions
o increase of about a factor 2 from low to high multiplicity

— Influence of different parton and/or heavy-flavour quark densities in different rapidity ranges? ?*



https://arxiv.org/abs/2310.12278

Charm-baryon production across collision systems

Baryon enhancement in all collision systems at
the LHC compared to e*e”

e Dmesons: |]] X1.4-1.6 with respectto e’e”
e A "baryon: 117 X~ 3 with respectto e’e”

e No significant system dependence of charm
fragmentation fractions

2y
.20/

¥ ,

DO NOT MISS OUT!

Modification of hadronization mechanisms already in
pp and p-Pb collisions, i.e. without QGP formation?

@

0

A. Rossi, Monday at 10:10

“Heavy-quark production and
hadronisation as a function of

event multiplicity with ALICE”

./

O <40
pp collisions
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= ALICE, pp, Vs = 5.02 TeV .
(PRD 105, L011103 (2022)) h
= ALICE Preliminary, p—Pb, ﬁ =5.02 TeV
+ B factories, e'e’, Vs = 10.5 GeV

+LEP,e'e, {s=m, .
e HERA, ep, DIS m
o HERA, ep, PHP ALICE T

o> w0 .
e*e” collisions

G .

0.0
D°

D" D! AL RO

& ALICE: Phys. Rev. D 105, L011103 (2022)
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.L011103

Conclusions
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A lot of experimental results from the ALICE, ATLAS, CMS and
LHCb Collaborations at the LHC to shed light on the c-quark and ATLAS

b-quark dynamics in the QGP ALICE experiment
e c-and b-quark lose energy via gluon radiation
e indications of c- and b-quark participation to the Thouk you por listening
collective motion
e hadronization via recombination crucial to explain the PS CCHIATRIC
particle production hierarchy at intermediate p., HEL 74

2021 2022 2023 2024 2025 2026 2027 2028 2029
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| LI
{Run3 [LongShutdownS(LS3)J
WWH LTTTTTTTTTTTTTEETTT

More results coming from
Run 3 at the LHC!
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Charm and beauty hadronization from e*e™ to Pb—Pb
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(:_> <_z Hadronization: a
key ingredient in all
e “Point-like” object interaction collision systems! e QGP: complex system with partonic d.o.f
e Fragmentation in the vacuum e Hadronization can be influenced by
coalescence and strangeness
> enhancement
>—

. % 10° Coalescence
Fragmentation C,0° e H K binat
e Hard scattering: e'e™—qq & 10* eavy qUark recombmares
_ S o : with light quarks in the QGP
o Colorstring: Ve, q(r) ~ xr 21 » recombmmg parton e Expected increase of hadrons
e New qq pairs from multiple 7|Pm= Pq1*Pq2 : —
string breaking (confinement) 10° pB - p"1+P"2+p“3 at 1nt§rmed1ate lf)w Pr
R e (QGP: interplay with
e
” fragmentation




Charm and beauty hadronization from pp collisions
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p@—><—ap

e Superposition of many “e*e™ collisions
e Changes in hadronization due to the surrounding color charges
— and those from MPI?
e Do the model calculations based on the factorization
approach describe the experimental results?

©)

This talk: more focused
A. Rossi, Monday at 10:10

“Heavy-quark production and on reSU‘ltS m heaVY'l()n

hadronisation as a function of = .
event multiplicity with ALICE” COlllSlOﬂS

DO NOT MISS OUT! U
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Spatial diffusion coefficient
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Constraining the spatial diffusion coefficient via the data-to-model agreement
— Using Raa (with y?/ndf < 5) and v, (with y?/ndf < 2) non-strange D measurements

— TAMU, MC@sHQ, LIDO, LGR, and Catania “selected” | — 1.5 < 2nD,T. < 4.5
— Tcharm = 3—8 fm/c

- 1 IQCD, L. Altenkort et al,, PRD 103 (2021) 014511

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

: B Qe D. Banerjee et al, PRD 85 (2012) 014510
: D sTAR, PRL 118 (2017) 212301
- I  ALCE PLB 813 (2021) 136054

New| t [ AucE JHEP 01 (2022) 174

11 1 I L1 1 l { ! e | I | B B | l | = B l | I l | I — I | I I 11 | l | = |

2 4 6 8 10 12 14 16 18 20
2nD, T, at T, ~ 155 MeV
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- ALICE Pob- Pb VS = 5.02 TeV B ly| <0.57]
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< _l 1 B 3 I 1 1 1 1 LI l 1 1 1 1 1 1 1 LU 1 1 1 1 LB I I 1 1 1 1
<C |
o 18F ALICE 0-10% Pb-Pb, {5 = 5.02 TeV Prompt D°, D*, D** average y| <0.5
1.6 Prompt D}
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CMS PbPb 5.02 TeV (0.58 nb™)
0.2 :+Pr0mpt p? (PLB 816 (2021) 136253) _ _
+D° from b hadron decays _ ﬁgﬂﬂ L
:
> EH e, —
i Centrality 0-10% | Hﬂﬂ 10-30% | HHH 30-50%
0.05F - § | s %

S @& ——F it S | |

ot NS RS T

: Bl 2 H
05.1.01.52.02.551.01152.02.5 ....... 5.1.01.52.02.5
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ALICE
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LB | LI |
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E-loss and transport models
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Collisional Radiative
en. loss en.loss  Coalescence Hydro nPDF
CUJET 3.1 X
DREENA-A X X
X X
Collisional  Radiative
en.loss  en.loss  Coalescence Hydro nPDF
rAMU X
LIDO
PHSD X
X
Catania X
MC@sHQ+EPOS
LBT
POWLANG+HTL X

But more importantly: different implementations and input parameters.



The observables in Pb-Pb collisions

@ Production spectra and R AA

1 dZNAA/dPTdy

Raa(pry) = <

TAA> dz(Tpp/dedy

1 dZNAA/ded}/

Raa(pry) = (

Ncoll) . dZNpp/dPTd}/

(2) Anisotropic flow

on(pr) = {cos[n(¢ —¥n)])

@...and particle ratios!
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Heavy-strange-meson production
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2. v, described by models including charm-quark
coalescence with strange quarks flowing in the QGP

ALICE

< FromrrrT T rorTrTTT T 1 e a [T & R 1T i RS | ’ A
o 16F ALICE Po-pb,js=502Tev =/ 1 | =& T 0-10% Pb-Pb 1 30-50% Pb-Pb ' 2345 10 2030
4 4f Centrality 0-10% R 31°° 516 ] ] p. (GeVic)
I #Prompt D] ] +o <V ALlcE 1 ]
1of ®Prompt average D°, D', D* AA E g i H ] @ ] ALICE
) ] £4 5L ﬁ k4 1 Ysw=5.02TeV
i oF . s ] 1 lv|<05
- o L . - : "
0'8?_ Ii B > 1.08 ﬁ H {ﬁ’ SHMc + FastReso + corona
0.6~ “# 3 SN ] fﬂ ] LGR
F # 3 0.5F . . . TAMU
0.4 A . : (3)| double yield ratios ] Gaiaris
- e ] ' :
0.2F e oxren. rera T = [ % ¢ ssewedl & o5 ul IR . . ..] ——— PHSD
o e e ] 1 2 3456 10 2030 1 2 3456 10 20 30
1 2 3456 10 2030 p, (GeVic) p, (GeV/c)
p; (GeV/c)
= [ . —_— —— Sensitivity to coalescence and strangeness enhancement
?' 0.4 ALICE lv|<0.8 — —
L | 30-50% Pb-Pb, {5, = 5.02 TeV | . + ) . .
% oo NN v, 1. hintofR,,(D.) > R,,(non-strange D) at intermediate p..
% [ Prompt a\ierage D°, D', D**
>(\l

o2 qgggk%
I 3. DS+/D0 ratio in Pb-Pb collisions higher than that in pp
collisions of about 2.3-2.4¢ at intermediate p.,

J&F
|
_ #‘#ﬁ J#} | _
0.0 .
[]Syst. from data D + ) OO.. ® charm O up
L | o . . __I Sys.t. frorr?Bffeedl-drlvalnI o . - 1 s O.. O O Strange . down
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—_

% ALICE: PLB 827 (2022) 136986


https://www.sciencedirect.com/science/article/pii/S0370269322001204?via%3Dihub

Charm-baryon production at the LHC - open points (2/2)

)

ALICE
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e No significant dependence versus multiplicity
of the p_-integrated A */ D° ratio across
collision systems

e Ratio described by Catania (fragmentation +
coalescence) and TAMU (SHM+RQM +
4-momentum conserving coalescence in Pb-Pb)

e PYTHIA CR-BLC prediction does not reproduce
the trend vs. multiplicity in pp collisions

— Is the p,-differential A _*/D° .
enhancement just a consequence ?
of radial flow and recombination?

o
()

+ O

2

1.6
1.4

1.2f
)

0.8
0.6
0.4
0.2

€& LEP: EPIC 75,19 (2015)
€& ALICE: PLB 839 (2023) 137796
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- A p-Pb, \s,, =5.02 TeV extr. & TAMU
- ® Pb-Pb, s, = 5.02 TeV Y total PYTHIA 8
— ¢ Au-Au, \/s,, = 200 GeV —Monash
- STAR, PRL 124 (2020) 172301 ,‘ —CR-BLC 27
- ALICE ; B N 1 E
> H e E] L E @ ]
1o 10° 10

<dNCh/d77>m <0.5


https://www.sciencedirect.com/science/article/pii/S0370269323001302?via%3Dihub
https://link.springer.com/article/10.1140/epjc/s10052-014-3250-3

Charm-baryon production at the LHC - open points (2/2)
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e No ssignificant dependence versus multiplicity of the p_-integrated A * /DO ratio across collision systems

e Ratio described by Catania (fragmentation + coalescence) and TAMU (SHM+RQM + 4-momentum conserving

coalescence in Pb-Pb)

e PYTHIA 8 CR-BLC prediction does not reproduce the trend vs. multiplicity in pp collisions

— Is the p_-differential A */ D? enhancement just a consequence of radial flow and recombination?

£

|



https://arxiv.org/abs/2310.12278
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Observables:
e  production yield and RAA
o flow
e  ccbar cross section in p-Pb (?)
Topics:
e ratio Lc/DO from pp to Pb-Pb — confronto anche con LHCb in 60-80% e con CMS a mid-rapidity

Lc Pb-Pb mid-rapidity
(https://indico.cern.ch/event/1139644 /contributions/5539868/attachments/2708392/4702520/Soumik Chandra Measurem
ent of charm quark QM2023.pdf)
RAA prompt e non prompt D mesons — anche da CMS
(https://indico.cern.ch/event/1139644/contributions/5542698 /attachments /2709279 /4704316 /MilanStojanovic D0 CMS QM
2023.pdf)
Prompt and non-prompt Ds da pp a Pb-Pb
o RAA ratio Ds here https://indico.uni-muenster.de/event/1409/contributions/2013 /attachments/924 /1867 /VoelklIHPnonPrompt.pdf
RAA mesoni B CMS
(https://indico.cern.ch/event/1139644 /contributions/5539863 /attachments /2708556 /4702825/gm2023 ta.pdf)
o bS, bC cms: https://indico.uni-muenster.de/event/1409/contributions/2022 /attachments /988 /2067 /hp2023 gm.pdf
RAA vs. v2 e spatial diffusion coefficient. Flow DO di CMS
ccbar e FF in p-Pb
DO, Lc, Xic in p-Pb — vedi talk Moriond e anche risultati Xic di LHCb

o https://indico.cern.ch/event/1139644/contributions/5539922 /attachments/2708428/4703445/QM2023 ChenxiGu.pdf)
o per DO p-Pb ALICE: https://indico.uni-muenster.de/event/1409/contributions/2001/

Performance Xic in Pb-Pb(Jianhui)
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