\\_/

ALICE

Charm production and hadronisation in ALICE

B. Volkel
(on behalf of the ALICE collaboration)

19th International Conference on Hadron Spectroscopy and Structure
Mexico City (remote)
26 July 2021



Factorisation theorem (i@

ALICE
dopp—she+x (Vs) = Z dz1dws - fal@1, pe) fo (T2, pg) - 0y ek (T1, T2, VS, fhrs tg) - Do (Tes i)
N / ab g U — _ /
' ’ ~N ~ g

Inclusive production of Parton distribution functions Partonic cross section (pert.) Fragmentation fraction
hadron hc in proton-proton (non-pert.) (non. pert)
collisions at a centre-of- Cross section of inclusive
mass energy /s Probability to find parton a/b with production of parton ¢ Probability that parton ¢

energy fraction x in proton i fragments into hadron hc

carrying x. of the parton’s energy
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C
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Factorisation theorem SZA ALTCE

Interest in hadron production and hadronisation mechanisms?!

* (Charm quarks predominantly produced in hard interaction
(in pp as well asin AA)
- abundance directly reflected by abundance of charm hadrons
- unique probes to study hadron production and
hadronisation mechanisms

* Testand enhance understanding of QCD as a whole

* Are hadronisation mechanisms universal across collision systems?
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ALICE detector and charm baryon reconstruction %@

ALICE

VO detectors
Triggering
Multiplicity estimation

Inner Tracking System (ITS)

prim. and sec. vertex reconstruction
tracking (standalone or with TPC/TRD/TOF)
multiplicity estimation (2 innermost layers)
PID via dE/dx

—

Time Of Flight (TOF)
PID via time-of-flight measurement

. 2T
Time Projection Chamber (TPC)
tracking

PID via dE/dx measurement

Charm baryons decay close to the interaction vertex
- reconstruct charm baryons from their 2 or 3 tracks
in central barrel, [n| < 0.8
- suppress background contamination via
decay topology and PID criteria
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ALICE detector and charm baryon reconstruction

\\_/

VO detectors
Triggering
Multiplicity estimation

Inner Tracking System (ITS)

prim. and sec. vertex reconstruction
tracking (standalone or with TPC/TRD/TOF)
multiplicity estimation (2 innermost layers)
PID via dE/dx

PID via t|me of-fl |ght measurement

A ™
Time Projection Chamber (TPC)
tracking

PID via dE/dx measurement

Charm baryons decay close to the interaction vertex
- reconstruct charm baryons from their 2 or 3 tracks
in central barrel, [n| < 0.8
- suppress background contamination via
decay topology and PID criteria

particles under study

ALICE

baryon | miny [GeV/c?] | er [um] decay (BR [%])
AF ~ 2.286 ~ 60 pK=7t (6.28), pKg — prtr— (1.1)
AFm—t (=100 5
b3r A ~ 2.454 ¢ ( ) °
(7.39 with only above A} decay channels)
=0 ~ 2.468 ~ 136 E-ety, (1.8), E-nt (1.43) g
[
=f ~ 2.470 ~ 46 227t (2.86) =
Q-7+ (0.51) §
o X
Q0 ~ 2.695 ~ 80 =
(from theoretical calculations)
EPJC 80 (2020) 11,1066
data samples
system | /s [TeV] Ney Lint baryon
5.02 109 19.5nb~! AF, 2D
pp 0 0.
13 1.9-10° | 32nb~! | AF, BT, 227, QO
p-Pb 5.02 6-10% | 287 bt AF
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https://link.springer.com/article/10.1140%2Fepjc%2Fs10052-020-08619-y
https://pdg.lbl.gov/2021/web/viewer.html?file=%2F2021/reviews/rpp2020-rev-qcd.pdf

/\*cmeasurements in pp and p-Pb (i@

arxiv:2011.06079

ALICE
[a I *  Pythia8 (Monash) and HERWIG7
20 1—  ALICE —e— pp, (5=5.02TeV - hadronisgtion tuned to results obtained in e*e~
i — PYTHIA 8 (Monash) | underestimates the data and does not reproduce the shape
-------- PYTHIA 8 (CR Mode 2)
. HERWIG 7 . * SHM(PDG)
Catania, fragm.+coal. hadronisation effectively described via statistical approach
] M. He and R. Rapp: ) develops shape but underestimates the data at low and
—— SHmodel + PDG ] intermediate pr
SH model + RQM
0.5 * Catania
fragmentation + partonic coalescence
compatible order of magnitude,
slightly overestimating the data
* SHM(RQM)
augmented with excited baryon states from
T Relativistic Quark Model
0 5 10 in agreement with data
p_ (GeV/c)
T * Pythia8 (CR Mode2)
Suggesting that (charm) hadronisation is not colour reconnection beyond leading colour

universal across collision systems inagreement with data
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https://arxiv.org/abs/2011.06079

/\*.measurements in pp and p-Pb (contd.) (iE\/RDl

ALICE
a F T T T T * As of now, multiple differential measurements,
- 1.2+ ALICE Preliminary Multiplicity classes: |1 < 1.0 . . ' o
o [ eRemTyicos e also in intervals of multiplicity
n w/dm: [ min— max], mean .
I Jsyet from data —a [ 14- 75, 39 (here two are shown, highest and lowest)

Syst. from B feed-down —— [38.6-152.0], 44.0
+ 7.0% unc. on multiplicity estimation not shown

PYTHIAS8 (dN /dn mean):
Monash: Mode2:

— 37 [ 38

== 414 )41.2
JHEP 08 (2015) 003

[ * Deviation of ete~-tuned prediction increases
0.8 . L

- with multiplicity
0.6/ * Pythia8 with CR Mode2 better approaches the

o measurements in both cases

* Datain the low multiplicity interval at lower pris
still significantly above Pythia8 (Monash)

0.2

........
---------------------
SR

|
0 5 10 15 20 25
P (GeVl/c)

Hadronisation dependent on multiplicity and somewhat complexity of the system?
Peculiarity/impact of hadronisation mechanisms enhancing with multiplicity? Radial flow effects?
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A\*cmeasurements in pp and p-Pb (contd.) %@ %

arxiv:2011.06079

ALICE
oe | E | OD III|III|III|III|III|III|III|III|III|III|III|III
o 1 i - S, (L ALICE  p-Pb, |5, =5.02TeV N
o (s=5.
f %ézﬂeve . < —e— A (arXiv: 2011.06079) ]
i PYTHIA 8: ] 08l —e— A, Preliminary _
— Monash L i
I - CR Mode 2 § : pp, Vs = 5.02 TeV 1
, i 061 J&L H —e— A! (arXiv: 2011.06079)_:
0.5/ - i H J& H«H— ]
B 7] 0.4 —H «H —_
i : E‘ 4 ]
i N | 0.2 N :E: $ |
| tunedto e*e~ ] [ ]
l ‘ | \ 0 _I 11 | 111 | 111 | 111 | 111 | 111 | 111 | 111 | 111 | 111 | 111 | 11 I_
% 5 10 — 0 2 4 6 81012 1416182022 24

p. (GeV/c) [ (GeV/c)

* Within uncertainties compatible ratio * p-Pb data has potentially larger shift in pr

at5.02 TeVand/ TeVin pp

* First measurement of A*cin pp down
to pr=0
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https://arxiv.org/abs/2011.06079

A\*cmeasurements in pp and p-Pb (contd.)

\\_/

Rpr

e 0
A baryons D

-8 /\; (arXiv: 2011.06079)
0.2F NA{, Preliminary
C (extrapolated pp reference)

—— D (average D°, D*,D™) T

2of ALCEp-Pb{sym-502Tev £ ]

of ~096<y <004 I =
o Hj[ Hj[ ;
o Jﬁ J& ﬂ_][ JEF E
14 f 3 , ;
s e g I S :

1 EEEE" i Y L R SR -
0.8 SHEE 5692 (2019) 092, 2019 1= N~ - _—

_POWHEG+PYTHIA6
with CT14NLO+EPPS16 PDF (A,)

_ POWLANG with HTL transport
coefficients (charmed hadrons)

2 4 6 8 10 12

O:Illlllllllllllllllll::

P, (GeV/c)

D-meson Reps compatible with unity

2

4 6 8 10 12
P, (GeV/c)

A\*c suppressed at low prand enhanced at higher pr

in p-Pb compared to pp
- due to increasing multiplicity?
> flow effects?
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ALICE

POWHEG+Pythiab with Cold
Nuclear Matter effects
underestimates the data for
pr> 4 GeV/c

POWLANG (QGP in small
systems) exhibits similar shape at
lower pr but underestimates the
data at higher momenta



A\*cmeasurements in pp and p-Pb (contd.)

CERN

FI LICE
0 L LI | LI I LI I LI I LI LI T 1 LI LI LI LI LI LI T ]
DQ_. - -4 - o T T T AR | IR | T R | LR | T
o 2.2 ALICE p-Pb, VSN =5.02 TeV —+ - Qo7f 2<p, <4GeVic 1 4<p <6Gevic 1 6<p <8GeVic E
L -096<y<0.04 I ] o0.6F k] E 3
2 — —_ —
C T ] 0.5F 4 B E
1.8F + = Y 2 b 1 Y ¢
16 Ed ERE (1 BRI S poor
E T ] 0.2F ¥ £ kI L2k it g 3
1.4F -+ - 01 k3 ES E
12, : £ PP S R A
C . T . A T ] T M os
5 L1018~ T Y Sty ] 00.6F F =
1_ T " .—! E ALICE Prellmlnary
E D mesons T ~ ] 0.5F ¥ 1 & o fs-13Tev
0.8 I JHEP 1912 (201 9) 092, 201 9 T= U — ___ o4b 3 E SPD multiplicity classes
0.6F - D (average D, D", D7) 3 T 5 . ] © o s i, =502 e
‘O, 0 T 7 0.3 T 3 @ Pb-Pb(2015), |5, =5.02 Tev
ﬁ— Aibaryons 9D ﬁ_ _ POWHEG+PYTHIA6 ] ok d 578 ] + ot o ¢ 1 e nmmer
0.4 3 with CT14NLO+EPPS16 PDF (A,) : ] t PP (018 for = 5.02 Tev
C B W (arXiv: 2011 06079) T . ] 0.1+ + E VO multiplicity classes
¢ Prelimi POWLANG with HTL E plety
0.2 r /\;, Prellmlnary T - wit transport - | | | ] | | L +3.7% BR uncertainty not shown
T (extrapolated pp reference) I ¥ I I COEfﬁCile”tS (chlarmed hT‘drO”S) I ] 10 102 10° 10 102 10°
o [ 11 [ 11 11 1 11 11 111 11 11 [ 1 [N ch/dnano.s [dN Ch/dr]q,”(()_5
2 4 6 8 10 12 2 4 6 8 10 12
P, (GeV/c) P, (GeV/c)

D-meson Reps compatible with unity

A\*c suppressed at low prand enhanced at higher pr
in p-Pb compared to pp

- due to increasing multiplicity?

> flow effects?

* D-meson ratios compatible within
uncertainties comparing pp, p-Pb
and Pb-Pb systems
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CERN

Production measurements of > %** (first time in hadronic collisions!)

* Similar observation as in the case of A*/D°
- Pythia8 (Monash) significantly underestimates the data

FILICE

* prshape of the ratio less pronounced compared to A*/D°
* Pythia (CR-BLC) develops shape and approaches the data at medium and larger pr
* Good approximation by SHM (RQM) and Catania predictions as well as by coalescence model QCM

»o+/D0 % 3/2

0.8 :I T I L I 71T I T 1 7T I L I T 1 T l T 1 T l l:
07F yi<os  * PP (S=13TeV
0.6 — ‘‘‘‘‘‘‘‘ - PYTHIA 8.243, Monash 2013 -
o PYTHIA 8.243, CR-BLC: .
05F Mode 0 --- - Mode 2 3
B Mode 3 ]
F T SHM+RQM
0.4 CatarJlria .
F o —— QCM ]
0.3 i BRuncertainty 1 Again: Suggesting
4 non-universal
3 hadronisation
tuned to e*e | | | "'fi?il‘ffil‘-: ]
2 4 6 8 10 12 14

arxiv:2106.08278

P, (GeV/c)
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https://arxiv.org/abs/2106.08278

Production measurements of > %** (first time in hadronic collisions!) Y./

arxiv:2106.08278

= , , ALICE
Similar observation as in the case of A*/D°

- Pythia8 (Monash) significantly underestimates the data

pr shape of the ratio less pronounced compared to A*/D°

Pythia (CR-BLC) develops shape and approaches the data at medium and larger pr

Good approximation by SHM (RQM) and Catania predictions as well as bv coalescence model QCM

11 11 1 [ 11 1 I 1 1 1 1
2 4 6 8 10 12 14
P, (GeV/c)

_I T I T 17T I 71T I T 1 7T I L [ T 1 T l T 1 T l l_ ___________________________________
C ] | o 1.2 T T T \
— AL|C55 = pp, Vs=13TeV | & . ALICE
: ly| <O. ] X 4L bi<os + pp, (s=13TeV
- - PYTHIA 8.243, Monash 2013 - : <t - PYTHIA8.243, Monash 2013
- PYTHIA 8.243, CR-BLC: . i sl PYTHIAG.243, CRBLC: ]
F oo ode D eme Mode 2 : | N OEE o Moded ] Substantial A*.
C ] I [T SHM+RQM ] .
- SHM+RQM | o6l S Catania 1 feed-down fraction
Ep— gatania ] : i Ut 1 could contribute to
F I . L, 1 Do
s BR uncertainty ] Agaln: Suggestlng : 0.4 m \‘«,; :,mt:ireased A'dD
= 4 non-universal I | e e S B
™ #1903 hadronisation | “t
L e SiTiMiuimg L, e I B
r +Aa=- Treee T A I | | | | T [ 1
Fned b e i LT e e 0 g2 4
: p. (GeV/c)
I
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https://arxiv.org/abs/2106.08278

. — — CERN %
NEW production measurements of Z*. and E°. \j)/ .

ALICE
arxiv:2105.05187 arxiv:2105.05616 .
o 06_ — T T T T T T T ' T T T OD I DL L R * ,OT Shape O]C ratios
g pALCE * EgD° [ BRun. =, pAUCE " BRu i similar in shape
— N c - unc. .
S 0.5¢ PP, Vs =13 TeV, zyps - ™ 0.4 PP (5=5.02TeV ...... PYTHIA & Monash2013; q p+ .
g [W<0S  simnam : “Fyi<os o PVTHIABMode2 ) compared to A'/D
€ 04F mm gaga”'a (coal.+fragm.) 7 N PYTHIA 8 Mode 3
: -l . i ----QCM i P
2 PYTHIA 8.243 0.31 -..-.. Catania (coal.+fragm) ] © This time, also colour
so03r ¥ Monash [ 77 SHRQN ' reconnection is not
8 g of: 1$LJ$L4%_ —— Mode2 capable of describing
ol ey the data
VIR ST Sy =~ EE
0: T i ] T
0O 2 4 6 8 10 12 14 10
p. (GeV/c) p. (GeVic) Again: Suggestlng
o , _ , . non-universal
* All predictions but Catania underpredict the data, in particular hadronisation

significantly at low pr

—
-

* Compatible ratios measured for /D% and E°/D°as measured
at 13 TeV
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https://arxiv.org/abs/2105.05187
https://arxiv.org/abs/2105.05616

Production measurements of Q° (first time in hadronic collisions!) Y./

ALICE
&S EF T I T T T T T T T T '3 , —
S AL'CFEPfe"m'”aW s 3 Theoretical prediction of
o>?)10_1_E pp, Vs=13TeV, |y| <0.5 CRBLO E BR(QO N Q*n"")'
% 5 - : gztgnia (coal.+fragm.) x BR Mode2xBR 3 ; .
X 10™ E - Catania (coal.+fragm.+res.) x BR El EP-JC 80 (2020) 11; 1066
1; F - QCM x BR ]
a 10_35 ,,,,, Bl i — = 3 . )
ORI = = —— ] Again: Suggesting
S04 ? non-universal
o . f T —— ] hadronisation
o~ T
10—6: % 140 e
E BR(Qg—>Q’n*)=(0.51i0.07)%[EPJCSO,1066 (2020)] % r ALICE Preliminary ]
] 1 | 1 | 1 | 1 | 1 ] 1 120+ pp,\E=13TeV _ + e cz—
0 2 4 6 8 10 12 14 = [ u<os A
pT GeVic 2_100:— z?;d_c)hgrggconj. S=75£18 _:
2 r 6<p <12GeVic
3 80 .
* Measured baryon-to-meson  © GO-H hl“ | | -
ratio flat within uncertainties g AL H'H “.'{.HHV
a0F +++ + Jf + +++ i
L el I : |....|....|....|....|....|....|...:
All pred|ct|'on5 but Catania | T Rt R R
underpredict the Q°%/D° ratio M(@'r) (GeVic?)
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https://link.springer.com/article/10.1140%2Fepjc%2Fs10052-020-08619-y

Production measurements of Q% (first time in hadronic collisions!)

CERN

FILICE
R E T T T T 1 T T T T ' 3 _ o S0 E T T _ T T T 1 T T 7 1 3
S P:‘;"?"\‘/afym s Pmms o 1 Theoretical prediction of & F AUCE P:i'?“:/a% s e e
S 107 PR IS=ISTER MI<Bs  alc 3 0 ) o - PR IS IR IER VIS cRBlo 1
% —2§ : gztgnia (coal.+fragm.) x BR Mode 2 x BR E BR(Q C% Q ! ) % 1 3 §_ : (D)Z::nia (coal.+fragm.) x BR Mode 2 x BR _§
X 10 E - Catania (coal.+fragm.+res.) x BR El EP-JC 80 (2020) 11; 1066 X E Catania (coal.+fragm.+res.) x BR E
g F - QCM x BR ] © [ - QCMxBR i
| _3 ' —2
G107 === E . . G10°F L E
T ———— e ] Again: Suggesting B E
R T ——— E non-universal g '
m - """" ] hadronisation m 10 IS EE L E
e .
—6: o, 140 I i
10 E BR(QY — Q%) = (0.51 0.07)% [EPJC 80, 1066 (2020)] % ALICE Preliminary 107 E BR(Q® - Q") = (0.51+ 0.07)% [EPJC 80, 1066 (2020)] 3
B S — —— = 120 Pp. S =13TeV i = 2699 +2 MeV/c? ] — -
0 2 4 6 8 10 12 14 = [ v<os L 0 2 4 6 8 10 12 14
pT GeVic 3100:— ;zrid—;hgrgrgconj. S=75£18 _: pT GeVic
2 - 6<p <12GeVic
3 80f = .
*  Measured baryon-to-meson 38 }H Hﬁ H | | | * Baryon-to-baryon ratio
. L . 6o It 1] .
ratio flat within uncertainties i ||+++-.H++, .+{,'H+l'.'%++H+H' e Messured ratio flat within
401
o . - uncertainties
* All predictions but Catania N T TN T T
' _ 555 5.6 265 27 275 58 285 . o .
underpredict the Q°/DP ratio M(@'R) (GeV/c?) All predictions bug Cfganla_
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https://link.springer.com/article/10.1140%2Fepjc%2Fs10052-020-08619-y

Charm fragmentation fractions (FF)

—~~
O

1
O

~—
S

arxiv:2105.06335

1.0

0.8

0.6

0.4

0.2

i [ [ [ [ | ]
- . _ | 1 .. .
i ALICE.pp, is=502Tev 1 (q]lisions (allin |y| < 0.5)
L + B factories, e'e”, s = 10.5 GeV | | -0 . . .
I ' LEP, &', (5 = m, | ] > B9 contribution sizeable
I « HERA, ep, DIS | ]
A > HERA, ep, PHP I . in smaller systems
I | |
i | ] O
of A*/DP° ratio
- | _ c
[ I
- . I L1 D™ feeds into D and D~
I ; -
- 0 L [°
I G qe [ ]
| | | | |
D D' D A, = D
o (R
fle - by = L)
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Hc

> N*csignificantly differs from measurements

> decrease of D° FF due to measurements

f(e = Ho)[%]

DO

39.1 4+ 1.7(stat) t35(syst)
17.3 4 1.8(stat) 57 (syst)
7.341.0(stat) "1 (syst)
20.4 + 1.3(stat) TS (syst)
8.0+ 1.2(stat) T35 (syst)
15.5 4 1.2(stat) -5 (syst)

ALICE

* First time accounting for charmed baryons in hadronic

16


https://arxiv.org/abs/2105.06335

New and updated charm cross section measurements —p

updated .
computation

=

~NEW

)
3 - =
2 | -+ ALICE *
:gm - o PHENIX
= - = STAR
B I
©
10° E
- - ;
0 - .
0 B g
LO - —
o _ 4
LN
= i —— FONLL -
Z 10 F === NNLO
© C ]
_I L1111 | | 11 IIII| | | 11 IIII| ]
4x10% 1072x107" 1 234 10
s (TeV)
dacé
< — 1165 + 44(stat) 157 (syst)
Y lyl<o05

pb .

Use production cross sections of
0 =0
DY D7, D', A7, E°

First time accounting for charmed
baryons in hadronic collisions

Recomputed cross sections

(at 2.76 and 7 TeV) increase by 40% due
to measurement of charm
baryon-to-meson ratios

Measurements on upper edge of
predictions
(still compatible within uncertainties)

Account for E*c by scaling E°% by factor of 2

Add asymmetric errors to account for possible sizeable
contribution of Q°
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https://arxiv.org/abs/2105.06335

Conclusions (i@

ALICE

* First measurements of production of > > and Q°in hadronic collisions
* First time taking charmed baryons (A*c and E°%) into account for charm cross section calculation

* New and updated measurements of charm cross section and production measurement
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Conclusions (i@

ALICE

* First measurements of production of >°** and Q°%in hadronic collisions
* First time taking charmed baryons (A\*c and E%) into account for charm cross section calculation
* New and updated measurements of charm cross section and production measurement

* Non-universality of charm-baryon hadronisation
> Significant different fragmentation fractions measured in pp collisions at Vs =5.02 TeV wrt.
measurements at e*e  and e p colliders

* Different model predictions
= Pythia8 (CR-BLC) well describes A*/D° ratio but fails to describe E.°7/D° Q°%/D° and Q°/E°.
- SHM(RQM) yields overall good approximations but fails to describe E.2*/D°

— (Catania (coalescence + fragmentation) is as of now able to describe ratios best across different baryons

* Future measurements down to pr= 0 might show actual enhancement or could for instance reveal
flow-like behaviour in pp collisions
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Model predictions

Pythia8: Comput. Phys. Commun. 178 (2008) 852-867
Pythia8 (Monash): EPJC 74 (2014) 8, 3024

Pythia8 (CR-BLC): JHEP 1508 (2015) 003

Catania: arxiv:2012.12007

QCM: EPJC 78 (2018) 4, 344

SHM (RQM): PLB 795 (2019) 117-121
POWHEG+Pythiab (CNM): JHEP 03 (2016) 123,
POWLANG: JHEP 09 (2007) 126, EPJC 77 (2017) 3,163
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https://www.sciencedirect.com/science/article/pii/S0010465508000441?via%3Dihub
https://link.springer.com/article/10.1140%2Fepjc%2Fs10052-014-3024-y
https://link.springer.com/article/10.1007/JHEP08(2015)003
https://arxiv.org/abs/2012.12001
https://link.springer.com/article/10.1140%2Fepjc%2Fs10052-018-5817-x
https://www.sciencedirect.com/science/article/pii/S037026931930382X
https://link.springer.com/article/10.1007/JHEP03(2016)123
https://iopscience.iop.org/article/10.1088/1126-6708/2007/09/126
https://link.springer.com/article/10.1140%2Fepjc%2Fs10052-017-4725-9

Complementary material A*.

%

1CERN h

ALICE
Q - | | | | 1 2 T ap- GI o T 4<p. - GI | i T 6 8G V/ ) ]
= B n (@] 2<p_<4GeVic 4<p_<6GeV/c <p_< e c
% "B ALICE Prompt A} 1 Pr Pr p
O 10%F o2 pp, Vs = 5.02 TeV ] <0.8- 4 1 ]
Y E
S5 P lv| < 0.5 = i ] .
= [ e p-Pb/A, |5, =502TeV 1 a ] 1 1
o . NN 0.6
o &Ba -0.96 < y < 0.04 . [ @ ] &
-o L
% 10 g":@ Prompt D° 3 0.4r Il. B 'ﬂ' 1 '#}Iﬂj # 1
) - w0 pp, Vs = 5.02 TeV ] i ¥ ] dh
G ® o | <05 . 0.2 . +& .
A p-Pb /A, \/sNN =5.02 TeV ]
1= o 5 -0.96<y<0.04 == ] | H} el ol —
= o 1 o T ] 1 10 10° 10°
= . ~ 8<p, <12GeV/c 12<p <24 GeVic 1 EiN /an
L — +o0 | [n]<0.5
- — — 4 <osf . .
10 | [ ALICE Preliminary
- . ] 0.6 ) &b pp, (5=13TeV
B - n [ SPD multiplicity classes
i W } 0.4F . 4 O p-PbMinimum Bias, |5, = 5.02 TeV
1 0‘2 — NS, D°: + 2.1%(3.7%) lumi. uncertainty not shown fo?pp(p-Pb) results — [ op arXiv:2011.06078
= D°: 0.8% BR uncertainty ‘not shown | B 0 2- c::,‘:l {9 ¢ t)ﬂ <> Pb-Pb, VS_NN =5.02 TeV
C | | | l l l 1 e N 7 VO multiplicity classes
0 10 20 I ¢ ¢ |
,DT (GeV/C) bl 0l ol Ll
10 10° 10° 10 10° 10°
miNch/d,7%|<0.5 m’Nch/dr]%ko.s
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Complementary material > >**

CE/RW
\

arxiv:2106.08278

N S
ALICE
5\103;\\\\ L B B B By B \\\\[; 80.8:'| T T "'0"'| T :IllIIlIIIIIIIIIIIIIIIIIIIIIII.IIIIIIIIIIIIIIOIIIIIIIIIIIII
R ALl(\')rE ey 7 =07 F ALICE  A;/D 1 x3/2/D° oo AdeZ MYx 32/ AL
= L O = 4 - -1 -~
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* Theory comparisons
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https://iopscience.iop.org/article/10.1088/1126-6708/1998/05/007
https://iopscience.iop.org/article/10.1088/1126-6708/2001/03/006
https://link.springer.com/article/10.1007%2FJHEP10%282012%29137
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.118.122001
https://link.springer.com/article/10.1140%2Fepjc%2Fs10052-018-5687-2
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.110.252004

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27

