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Heavy flavour related talks/posters in ALICE for QM

Talks

Investigating the early magnetic field of QGP via heavy-flavour polarisation studies with ALICE

Luca Micheletti | w/ DQ

Probe parton propagation in heavy-ion collisions with ALICE heavy-flavour measurements

Ravindra Singh

Latest ALICE results on charm and beauty hadronization mechanisms in hadronic collisions

Jianhui Zhu

Heavy-flavor jet substructure for probing the flavour dependences of QCD parton showers with ALICE

Nima Zardoshti | w/ JE

First energy-energy correlators measurements for inclusive and heavy-flavour tagged jets

Wenqging Fan | w/ JE

_Posters

Measurement of \ =0c \ production as a function of multiplicity via hadron decay in pp collisions at sV = 13 TeV with ALICE Tao Fang
Azimuthal Correlations of Heavy-Flavor Decay Electrons and Charged Hadrons with the ALICE Detector Amanda Flores
The measurement of A+¢/D0 as a function of multiplicity at 5.02 TeV in pp and p-Pb collisions in ALICE experiment Oveis Sheibani
Measurement of non-prompt D-mesons production in pp collisions at +'s = 13 TeV using ML technique with ALICE Renu Bala
Measurement of XicO via semileptonic decay in collisions of pp at 13 TeV and p-Pb at 5.02 TeV with ALICE Chong Kim
Multiplicity dependency of =+¢ production in pp collisions at s\ = 13 TeV with ALICE Jaeyoon Cho
QO0c production in pp collisions at sv = 13 TeV with ALICE Tiantian Cheng

Today, focus on the topic related to the heavy-flavour hadronization based on three most recent preprints

Charm production and fragmentation fractions in pp at /s = 13 TeV [arXiv:2308.04877]
Study of flavor dependence of the baryon-to-meson ratio in pp at /s = 13 TeV [arXiv:2308.04873]
Non-prompt Ds-meson Elliptic Flow in Pb-Pb Collisions at \/snn = 5.02 TeV [arXiv:2307.14084]

MinJung Kweon, Inha University, Heavy lon Meeting



Heavy flavour productlon in medium: what we see

Parton interaction

— \ with the medium (Modlfled”)
D C \hadronization
i PP PDF(E (- GPOEIOD_ ()
dp; - dp
Initial-state effects \_ J What we want to probe
“Vacuum” parton spectra N
Constrain models with %
- 1< )
measurements from p-Pb collisions - P,P,,F,Ql,l,!SlOnS ..
&, L= § g o 4
£ g HE *» Dynamics in QGP
e -energy loss via radiative
e (“gluon Bremsstrahlung”)

and collisional processes

> color charge (Casimir factor)
> quark mass (dead-cone effect)
> path length and medium density

MinJung Kweon, Inha University, Heavy lon Meeting



Heavy flavour production in medium: hadronization

13

RAA

0.5

e ——————— —
—_— = —r| o —  ———————— e —

Initial-state effects

\_ )

Parton interaction
with the medium

Ceet

“Vacuum” parton spectra

I 1 1 1 1 I

— In-medium string frag.
—— Indep. frag. ("FONLLAuning)
-—- Indep. frag. (Petergdn, £=0.005)

5 10
py (GeV)
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(Modlfled’?)
hadronlzatlon

What we want to probe

Pb-Pb @ 2.76 TeV, 30-40% centr. class |

charm hadrons, lyl<l

"] VanHees et al., PRC73 (2006) }
034907 !

| Rapp et al., NPA 979 (2018) 21

p; (GeV)

Independent fragmentatlon .



Heavy flavour productlon in medium: hadronization
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Parton interaction

— \ with the medium (Modlfled’?)
D ~c hadronization
dp; de
Initial-state effects \_ J What we want to probe

“Vacuum” parton spectra

V

- Fragmentation functions D(z) are phenomenological functions to parameterize the non-perturbative

parton-to-hadron transition
— z = fraction of the parton momentum taken by the hadron h
— Do not specify the hadronisation mechanism

- Parametrized on data and assumed to bef‘uni 3

MinJung Kweon, Inha University, Heavy lon Meeting



Question on the universality

— e o =——— el = = = — e

> different observable definitions

Fragmentation Issues | | |
> different center of mass energies, thus different pert. components as well

—> Direct shape comparison impossible!

Fragmentation Function (FF):
provides information about the energy fraction which is transfered from quark

to a given meson (the larger m¢ the harder the fragmentation function) R R RRAARERETECUEURRTE _

0.6 BELLE D**>D° : B
- o/o.= 0.253 ;Ii""u_ . .
Questions to be answered: Xt Fit to. B_ELLE data |
, . . . S o4 (Cacciari, Nason, Oleari)
> what's the proper parametrization of non-perturbative frag. function? .
N _
e Peterson: f(z) oc 1/[z(1 — L — (152))2] "
e Kartvelishvili: f(z) o 2%(1 — 2) ‘
2 0.0 ==
e Lund symmetric: f(z) o 2(1 — z)aexp(—b%) PO oE e 00 08l
bm? : -,
e Bowler: f(z) « 1+ib (1 — 2)*exp(——1) > Fitted parametrization:  f(z) oc (1 —z) + & b(l — x)%?
& > s fragmentatlon functlon umversal7 - > ALEPH: a= 2.4+1.2, b=13.945.7, c=5.94+1.7
'4.. (| e. are FF portable from ete™ to > ep and pp7)
SRR e el > CLEO/BELLE: a= 1.840.2, b=113+0.6, c=2.46+0.07
Zuzana Rdrikova Charm Fragmentation Function‘.Ju»,A . . i . .
w2 Fits not in agreement! Does universality of I'I';,, not hold?
Zuzana Rurikova Charm Fragmentation Function — June 7, 2006

MinJung Kweon, Inha University, Heavy lon Meeting o ——————————




Heavy flavour productlon in medium: hadronization

_ — . _ I . . e e e —— — —_———— e e = — —— ———

= —— = e e S ——

Parton interaction

r— \ With the medium (Modlfled’?)
D ¥l hadronization
dp; de
Initial-state effects \_ J What we want to probe

“Vacuum” parton spectra

V

- Fragmentation functions D(z) are phenomenological functions to parameterize the non-perturbative

parton-to-hadron transition
— z = fraction of the parton momentum taken by the hadron h
— Do not specify the hadronisation mechanism

 Parametrized on data and assumed to be “universal’
o _é"_CQ 00 — 0

* In A-A collisions:
— Energy-loss of hard-scattered partons while traversing the QGP
— Modified fragmentation function D(z) by ”rescaling” the variable z

MinJung Kweon, Inha University, Heavy lon Meeting



Hadronization in medium

e Phase space at the hadronization is filled with partons
— Single parton description may not be valid anymore
— No need to create gq pairs via splitting / string breaking

— Partons that are “close” to each other in phase space (position and momentum) can
simply recombine into hadrons

1
— 10-1 1
co e o o0° ©® \ i |
o 8 o 00y © > 10° fragmenting parton
:0 J: © O |
0O |O-- Qi L0 © < 10° . . |
o O 8800 o o =Z'p with Z<1
@) @O O"oOO. @) 5 -4 q '
'O . e 10 | 1:
N\ ' |
2 10” i
Greco et al., PRL 90 (2003) 202302 T recomb"“ng parton
Fries et al., PRL 90 (2003) 202303 510‘6 - _ +
Hwa, Yang, PRC 67 (2003) 034902 = 107 rpM . pq1 pqz
go P8 Pat*Pe2™Pes 7
. . 2 3 4 5 6 7 8 9 10
e Recombination vs. fragmentation:
J pr (GeV)

— Competing mechanisms
— Recombination naturally enhances baryon/meson ratios at intermediate Pt

MinJung Kweon, Inha University, Heavy lon Meeting



Hadronization in vacuum

Parton interaction

~\ with the medium (Modified?)
C

-
d -~ g \hadronization
dp, | U

I

A

Initial-state effects \___/
“Vacuum” parton spectra

AL/ D°

Not only in A-A, but also in pp?

Naive expectation: ratios of particle-species yields
independent from collision system

Unexpected findings in pp...
already since 2018...

MinJung Kweon, Inha University, Heavy lon Meeting
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— DIPSY (ropes) i
- HERWIG7

p-Pb, \ s =5.02 TeV
096 <y <0.04
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Hadronization in vacuum

= = — e —— e ————— ——————— — —
e . o e S = e — —

Initial-state effects g J

“Vacuum” parton spectra

Not only in A-A, but also in pp?

Naive expectation: ratios of particle-species yields
independent from collision system

Unexpected findings in pp...
already since 2018...

MinJung Kweon, Inha University, Heavy lon Meeting
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Parton interaction
with the medium (Modlfled’?)

hadronlzatlon

What we want to probe
PRD100 (2019) no.3, 031102

;g 051: [+ - ¢ T [ ¢*.Fr U [ F = & T ] i

20355 4 LHCb =

@) _ =

x 0.3__\ T+, A 0/(BO+B* (s=13TeV =

o TF ., |(B°+B) -

S=025F ‘%ﬁg -

o osf O THE 2

g e i E
oy 0-15E s i 1 LEP A, "/(B°+B*)
0.1F = = - - = ===

: 747 B, I(B°+B+) as at LEP E

005E -

0" A A ‘j

10 15 ”0
P (H,) [GeV]

Similar trend in charm and beauty sectors 10

o —



Hadronization in vacuum

Initial-state effects

Light quark/diquark pairs popping out from

QCD color-confinement potential (« strings)

o Diquarks < baryons

Hadronisation of different MPI products
largely independent

Reproduces e*e” data ~ fragmentation

functions used in pQCD-based calculations

MinJung Kweon, Inha University, Heavy lon Meeting

T ————— —— ——

Parton interaction

with the medium

(X

T
—/

“Vacuum” parton spectra

a
.C

Courtesy of C. Bierlicn

c

C -+
F (@) Ag +c.C.

o0
[ 2

4 Few/o radiative

correction
Fo w/ radiative 4
: correction &
L PYTHIA 3¢
default
tune

o/d
o o
N C w
g W O
| | |

8
s

X

Belle, PRD 97, 072005 (2018)

~
)
] A\

v

(Modified?)
hadronization

What we want to probe

o | | | | | | | | | | |
&) - - i
— 1.4 ALICE Preliminary -
R - i
< [ pp \s=5.02TeV pp, \s =7 TeV i
1.2 lyl<05 y[<0.5 .
. _e— data —e— data (JHEP 04 (2018) 108)
1 o EEH M. Heand R Rapp —— PYTHIAB (Monash) N
YL eeaea PYTHIA8 gg,00— cc, Mode0 4
= - - PYTHIA8 SoftQCD, Mode0 -
- — DIPSY (ropes) .
0.8 p— HERWIG? 3
0.6 ' p-Pb, | s, =502TeV
~ 096 <y_ <0.04 -
0.4 —a— data -

+_ . —00 10 20
e e



Way of heavy flavour hadronization, also in small systems?

* Fragmentation
— production from hard-scattering processes (PDF+pQCD)
— fragmentation functions: data parametrization, assumed universal

o, +,=PDF(x,,Q"|PDF(x,,Q*)®0,,..®D,_,,(z,Q)

ab=qq

Parton shower: String fragmentation (Lund model - PYTHIA) + color reconnection (interaction from different scattering),

Cluster decay (HERWIG) Support need of abandoning independent

hadronisation of different MPI

A hadronic environment matters
e Coalescence:

— recombination of partons in QGP close in phase space

dN Hadron d3 p

- = n ~do, -
d p; gHIHP (27)

Have described first AA observations in light sector for the enhanced baryon/meson ratio and elliptic flow splitting

i3 fq(.xjapi‘) fw('xl’-"yxn;pl""’pn) b(pT_Z,p’T)

e Statistical hadronization
— equilibrium + hadron-resonance gas + freeze-out temperature
— production depends on hadron masses and degeneracy, and on system properties
Require total charm cross section

MinJung Kweon, Inha University, Heavy lon Meeting



ALICE will show...

Measuring all the way down to pr, ....,
differentiating,
flavour dependences,
other characteristics to understand the behavior...

Charm production and fragmentation fractions in pp at /s = 13 TeV [arXiv:2308.04877]
Study of flavor dependence of the baryon-to-meson ratio in pp at sqgrt(s) = 13 TeV [arXiv:2308.04873]
Non-prompt Ds-meson Elliptic Flow in Pb-Pb Collisions at \/snn = 5.02 TeV [arXiv:2307.14084]

MinJung Kweon, Inha University, Heavy lon Meeting
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arXiv:2308.04877

C h a r m p rOd u Ct i O n i n p p Charm production and fragmentation fractions in pp at \/s =13 TeV

Cross sections measurement of prompt D9, D+, D*+, Ds*, Ac*, and =c¢+* charm in pp at /s = 13 TeV

o L R L LN LN L LN L LN L S 0-5"'I'"'I'"'I""I""I""I""
0 - < -
E 1-2_—AL|CE lyl <0.5 e :AL|CE lyl <0.5
- PP 0 - PP
1.0~ GrIs=5TeV = 040 .
A i =5TeV
QVs=7TeV - A TS °

0.8 .E=13T9V 0_3__ ‘E:'ISTGV

0.6

0.2

3 Jik'a

0.4:

A [ ®
#*E‘]

0.1

0.2 —
i + 1.9% BR unc. not shown

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0.0 5 10 15 20 25 30 35 40 45 50 0.0 I1IOI Ll I1|5I L1 I2|OI Ll I2|5I L1 I3IOI L1 I35

p_ (GeV/c) p_ (GeV/c)

+ 3.3% BR unc. not shown

RY

No significant dependence on the pr
—common fragmentation functions of charm quarks to mesons at different LHC energies

MinJung Kweon, Inha University, Heavy lon Meeting



arXiv:2308.04877

Charm-quark fragmentation-fraction ratio

Strange to non-strange charm-meson production ratio

I vl I
LEP e'e, s = m, —— dG/d)”|y!<0.5 (ub), pr >0
average DY 749 4 27 (stat.) T35 (syst.) £ 12 (lumi.) & 6 (BR)
H1 ep 0.5xy D* 375 4 32 (stat.) 733 (syst.) & 6 (lumi.) + 6 (BR)
pT(D) > 2.5 GeV/c
— ] D/ 120 + 11 (stat.) ©13 (syst.) 722 (extrap.) & 2 (lumi.) & 3 (BR)
ZEUS yp 0.5xy —o— .
b (D)>38 v/ B B AT 329 4 15 (stat.) T35 (syst.) =5 (lumi.) =15 (BR)
=0 +46 +18 -
ATLAS 0. SXVS/d= op 15 = 7 TeV . =e [92] 194 + 27 (stat.) " ¢ (syst.) "5 (extrap.) = 3 (lumi.)
p.(D) >0 ES 187 4 25 (stat.) 13 (syst.) T3 (extrap.) £ 3 (lumi.) & 82 (BR)
ALICE 0.5xy_, pp Vs = 7 TeV o J/w[84] 7.29 +0.27 (stat.) 25 (syst.) Too; (extrap.)
p,B)>0 1 _ D*t 306 & 26 (stat.) 733 (syst.) TS (extrap.) 4+ 5 (lumi.) + 3 (BR)
ALICE, pp Vs =5.02 TeV —o- Lottt 142 4 22 (stat)) T2 (syst.) T2* (extrap.) + 2 (lumi.) £ 6 (BR)
pT(D) >1 GeV/c, P, constant fit | .
ALICE, pr; \g= 112-'(»3 eTve/z‘/ theory sys —o— fx: probability for a charm quark to hadronise with
>
' 0005 01 015 02 025 another quark of flavour x
charm f/(f +f ) = Ds+/D0+D+

Production of prompt strange D mesons / prompt non-strange D mesons in ete-, ep and pp collisions
doesn’t show any significant dependence of the collision system & energy!

MinJung Kweon, Inha University, Heavy lon Meeting



arXiv:2308.04877

Charm production in pp

Cross sections measurement of prompt D9, D+, D*+, Ds*, Ac*, and =c¢+* charm in pp at /s = 13 TeV

o I I I I | I I I I | I I I I I I I I | I I I I | I O I I I | I I I | I I I | I I I I I I | I I I | I I I
Q i =1
~ ALICE © - ALICE -
+2 1.0 PYTHIA 8.243 ] e PYTHIA 8.243
< .
-~ Monash 2013 <05 1 gl Monash2013 sHm+ram V1 <05
- — Mode 0 SHM+RQM 7 3  --- Mode 2 Catania .
- ---Mode 2 s Catania . S —-Mode 3 — - QCM
08— — Mode3d - QCM ] S i |
i il & i BRunc. =J/D° 5 5,02 TeV |
- - o + pp, Vs = e
pp, Vs =13 TeV . > 54l _m_pp, F_13Tev S
0.6 @ p._>1GeV/c _ cfg : F gy RS
' O pi <1 GeV/c (this paper) i ‘ _g/DO op, \F 13 TeV
4 , \/§=7Tev - i ' @ p >4 GeV/c k. %
1 be Sl 0 BB /s =5.02 TeV i o 3 < p < 4 GeV/c (thls paper) b
0.4 | | i gt Sele st ae o i
_ 0.2 % —
0.2 _ L S | ﬁ |
| e D TR
= — - ————===- M
0.0 I I I I I I I I I I I I I I I I I I I I I I I I I I O I i i I I | | I I I I I I I I I I I I I I I I I I I I
0 5 10 15 20 25 0 2 4 6 8 10 12 14
P, (GeV/c) P, (GeV/c)

Significantly larger fraction of charm quarks hadronising to baryons is found compared to ete-, ep collisions.
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H OwW d bo u t In P b P b - ;‘ysics Letters B 839 (2023) 137796 ¢
OD L e e e e e e L I e e e e o : | | 1T T || | | T T T 11 | | LR || | | |:
+}1-4:—ALICI_E_ (Sun =502 TeV, ly| < 0.57 e 2:_A|_|CE y| < 0.5=
1.2 - t O, oF E
1:_ Ll 0 _:0:5(125; ALICE ~ 0-10%Pb-Pb ¥ PromptAL ly|<05  30-50% Pb-Pb < '8: ® pp, Is=13TeV stat. SHMe ]
: il JHF +38—;8 ;o EE—EE 1k VS = 5.02 TeV ¥ SH + FastRoso + corana 1 6= Y PP, Vs =5.02 TeV syst. s Catania _-
[ - —20% - _ | E_ _:_ Catania _E L _ — _
0.8: oo : 1;_ £ ——— E - A p—Pb, s, =95.02 TeV extr. < TAMU E
ol 7$L EIS %J% 3o - -4 w Pb-Pb, /s, = 5.02 TeV Y total ¢ PYTHIA 8-
s 1 ol ; % Al l | 1.2F 0 AuAu, |5, =200 GeV -
“F 3 s W = . T STAR, PRL 124 (2020) 172301 .
- - $ - 0.4% % _/ ii E 1= ( ) —
02 BT i 1 o8 % -
0 5 70 15 20 ; L ;; (GeV/c;_; BT ;I) (GeV/c) T N .
o Y 1 S 8 E
- Cly| <0.5  30-50% Pb-Pb+\s,, = 5.02 TeV Py gof E
< SHMC + FaStReSO + Corona _: : ] ] ] ﬁ |1 I| ] ] I 1 111 I| 2 ] ] | I I I| 3 ] ] I:
Catania ‘ T 1 O 1 O 1 O

: (AN /dm) 0

Modified mechanism of hadronization in all

hadronic collision systems with respect to
charm fragmentation tuned on ete-and ep
measurements?
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Charm- quark fragmentatlcn fraction

—_—
— — e —

arXiv:2308.04877

S | | | 3 T 1T T I| T 1T T T T T I|
<~ " ALICE, pp lyl <0.5 i = i ]
! = {s=13TeV _ S 10° L ALICE H 3>
= 0.8 = {s=5.02TeV — _= [ ¢ PHENIX _~ 7 Used the sum of the
I L ] = - ¢ STAR 1 pr-integrated cross
i + B facto+r|e_s, e'e’, V\s=10.5 GeV _ o I 1 sections of D°, D+,
0.6—3» + LEP, e'e’, V\s=m, - e i ] e .
i e HERA, ep, DIS - Ds*, J/Y, Act , =9, Zc*
I o HERA, ep, photoproduction ] 10° —
0.4/ o x 3 larger - : :
- P— — N -
I ’ | i i
| @ - i _
0.2 *ql'. " — FONLL
: 8 [m - 10 L NNLO -
i w @ J - -
O | | | | o -‘v-v ,-.,i'-'. :.\l “ | 1 1 1 11 | 1 1 111 | | 1 1 11 I|
Y D* D+ A+ ;_( -+, 107" 1 10
[t Swsidx 7 larger: ~1% in e+e’) s (TeV)

e e

10% of total charm cross section (conS|dered negligible in e+e’)
=

2.c.0: Larger feed-down to Ac* (40%, 17% in e+e’)

R e e—
Normallzed b the sum of the T-lnterated Ccross sectlons of DO D+ Ds_ s J/ Ac , ZCO, Ec+

,,,,, A_.s- 1 - 5 A.s- 1
- .

....

Ccnclusmn baryon enhancement at the LHC with respect to e+e- collisions is caused by dlfferent
hadronlsatlon mechanlsms at Ia |n the arton r|ch enwronment produced |n PR colllsmns ..

[y <Xy - LS 0P Y& S
------------ PR S . G °
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Moving to B sector

Non-prompt A} / non-prompt D°
o (@) (@) —h —h —

o

I

=13 TeV

— |
_ALICE pp, (s lyl < 0.5
_2__ FONLL + PYTHIA8 Decayer e Data N
i . ) |
i f(b%Ab)LHCb’ BR(Hb%AC-l-X)PYTHIAS |
0 | Al < B’+B*+B+A. —
- A < B°+B'+B; :
B Al < Ag -
i & |
6 "~
pis o _
z g
2 7
: | - | | | | | | | 1 1 | | | :
5x107" 1 2 3 456 10 20 30
p. (GeV/c)

o
A
+ 0
<

arXiv:2308.04873
Study of flavor dependence of the baryon-to-meson ratio in pp at /s =13 TeV

1.4

=13 TeV

B |
_ALICE pp, Vs lyl <0.5-
i Data i
1.2~ non-prompt -
- = prompt j
1.0 TAMU + PYTHIA 8 decayer —
. — non-prompt i
08__ prompt _
b o Z
0.6 -
0.4 —
i Z
0.2 —
i == Z
B | I I | | | | | | I I | | | | ]
5x107" 1 2 3456 10 20 30
p_ (GeV/c)

Note: should consider
different decay kinematics —
slightly modify pr dependence

FONNL calculations based on using fragmentation fraction from e+e- and f(b— Av%)/f(b—B) LHCb measurement
Non-prompt Ac+ largely from the beauty baryons: good to investigate beauty baryon hadronization via non-prompt Ac*

Similar trend to the prompt charm measurement!

MinJung Kweon, Inha University, Heavy lon Meeting
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Baryon to meson ratios of different flavors

01.4_IIIII| I I I LI 1 |||| T I_
= [ pp, s=13TeV Monash T PYTHIA 8 CLR-BLC O -
c1.2F ALICE, lyl<0.5 T — non-prompt AL/D° N
Q [« non-prompt AY/D° T --AY(B%+BY
£1.0 = prompt A;/D° + -~ prompt ALD° N
& [+ AKS A/KS
0.8 _
g -
<0.6r ]
O n
0.4} N
0.2F .
014_:||::| I : I |||||| I |__ :l |||| : |_
= [ LHCb, 20<y <45 CLR-BLC 2 1- CLR-BLC 3 1
c1.2F © AY(B%+B") T B
2
$1 O:_ I N
0.8
0.8
o
0.6]
Q T
0.4f
0.2

MinJung Kweon, Inha University, Heavy lon Meeting

arXiv:2308.04873

All the measurements for beauty, charm, and
strange hadrons show a similar trend as a function
of pr and are compatible within the uncertainties

— Similar baryon formation mechanism among
light, strange, charm and beauty hadrons?

Note: for LHCDb, different normalization & should
consider decay kinematics (for the other case)

* These three tunes are characterized by different
constraints on the time dilation and causality

e e B e

20



arXiv:2308.04873

Beauty-quark fragmentation fraction

Table 2: pr-integrated A /D" production ratio measured at midrapidity (|y| < 0.5) in pp collisions at /s = 13 TeV
and in e"e~ collisions at LEP [68] for prompt and non-prompt production.

ALICE LEP average [68]
prompt A /DY 0.49 4 0.02(stat) 7002 (syst) 7005 (syst) [60] 0.105+0.013
non-prompt A7 /D? | 0.47 £0.06(stat) 4 0.04(syst) "o, (extrap) 0.12440.016

Significantly higher than that measured in ete-

MinJung Kweon, Inha University, Heavy lon Meeting



Beauty flow

& nal ' -
= 0.4 ALICE lyl < 0.8
g ~ 30-50% Pb-Pb, \/ S\N = 5.02 TeV 1
cgj_)“ 0.3 ¢ Non-prompt D’ —
~ [ o Prompt D°, D, D** average _
=L (PLB 813 (2021) 136054) -
0.2_— Syst. from data 7
: 396 IOW$GF ; 'BF"-Q& Syst. from B feed-down -
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Charm production and fragmentation fractions in pp at sqgrt(s) = 13 TeV
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