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Open heavy-flavour production .

¢ pp collisions:

¢ Test pQCD calculations

¢ Study fragmentation and hadronisation, heavy-flavour jet properties
¢ Set a reference for p-Pb and Pb-Pb
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Heavy-Flavours at LHC

@ D mesons in hadronic decay channels (DY, D*+, D+, Dy)
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@ Charmed baryons in hadronic and semileptonic channels
@ B mesons in hadronic decay channels

4 Heavy-flavour decay leptons
M Heavy flavour jets
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HF production cross-sections S
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M We are entering a precison hera for the charm measurements in pp collisions.

& Data points, at few % level precision, start to pose strong constraints for pQCD based models
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http://arxiv.org/abs/arXiv:1901.07979

HF production cross-sections S
e N\ /O m

ALICE: DO at 5 TeV CMS: DO at 5 TeV
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M We are entering a precison hera for the charm measurements in pp collisions.

@ Data points, at few % level precision, start to pose strong constraints for pQCD based models
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http://arxiv.org/abs/arXiv:1901.07979

HF production cross-sections S
e N\ /O m

ALICE: D0 at 5 TeV total charm cross-section
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M We are entering a precison hera for the charm measurements in pp collisions.

@ Data points, at few % level precision, start to pose strong constraints for pQCD based models
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http://arxiv.org/abs/arXiv:1901.07979
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D meson ratios

Cross-section ratios
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M D mesons are studied at LHC at different collision energies (2.76,5.02,7, 8 and 13 TeV)

™ Cross-section ratios do not show significant pr dependence — not large difference between
fragmentation to pseudoscalar (DY, D+ and Ds) and vector (D*+) mesons and to strange non-

strange mesons
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http://arxiv.org/abs/arXiv:1901.07979

ALICE vs LHCb: mid- forward ratio
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[ Precise measurement down to ~0 pr
M Mid- forward ratio can provide sensitivity to gluon PDF at small Bjorken-x (10-4-10-3)
M Comparison with FONLL show compatibility but tend to hint a different slope
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D tagged jets
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M Kinematics reach and precision can be extended with pp at 5.02
and 13 TeV
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D-h correlations
RN N/7/f70 I

D meson: “trigger” particle, correlated with charged tracks:
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Open heavy-flavour production .
e \ /O =
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¢ p-Pb collisions

¢ Study cold nuclear matter (CNM) effects (nPDF, shadowing, gluon
saturation, kr-broadening, energy loss in CNM in the initial and final

state)
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Why to study pA: Canonical picture

QCD vacuum

adllhe
P-p

¢ Cold nuclear matter effects (nPDF,
shadowing, gluon saturation, kr-
broadening, energy loss in CNM in the
initial and final state)

& coherent/collective interactions of
nuclear fragments, and QGP formation

¢ final-state interactions with QGP

QCD medium
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Why to study pA: Canonical picture

N/%70 .

A

QCD vacuum

adllhe
P-p

increasing v's

& Cold nuclear matter effects (nPDF,
shadowing, gluon saturation, kr-
broadening, energy loss in CNM in the
initial and final state)

& coherent/collective interactions of : .
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Why to study pA: Canonical picture

N/7/I70 .
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Why to study pA: Canonical picture
N#¥O m

QCD vacuum ¢ Probe Cold nuclear matter effects (nPDF,
._» 4_. shadowing, gluon saturation, kr-
broadening, energy loss in the initial and

final state)
A

¢ Use what we learned in pp vs pA to ascribe

P-P

® — «—
P

" differences pp(pA)-vs-AA to formation (and
<_f’;”,' properties) of Quark Gluon Plasma
h
QCD medium

Phys. Rev. Lett. 118 (2017) 072001
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D-meson production: p-Pb @ 5.02 TeV .
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M Production cross-sections measured in a large rapidity interval and down to ~0 pr

M ALICE results from LHC run II, LHCb from LHC run I (large improvement in statistic expected
with run II data sample )

M General agreement with nPDF calculations
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D-meson production: p-Pb @ 8.16 TeV
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D-meson Rpa - ALICE
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D-meson Rpa - ALICE
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[ Described my models including the formation of QGP in p-Pb:

= data disfavour suppression >~15% at high-pr
= need to improve the precision of the measurement for a more conclusive
statement
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D-meson forward to backward ratio - LHCb i
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Open heavy-flavour production .
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¢ p-Pb collisions

¢ Address possible collective effects and effects related to the
(possible) formation of a QGP in p-Pb collisions.
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Collectivity in small systems

pp collisions

(CMS Collaboration) JHEP 09, (2010) 091
(d) CMS N> 110, 1.0GeV/c<p_<3.0GeV/c [ LHC data opened a new hera: detailed study of
R high-multiplicity events (both in pp and p-A)
become possible

R(AN,A¢)

M. He, R. J. Fries and R. Rapp, arXiv:1204.4442 [nucl-th].

19/3/2018 Alessandro Grelli




Collectivity in small systems

pp collisions— NY¥O m

(CMS Collaboration) JHEP 09, (2010) 091
(d) CMS N > 110, 1.0GeV/c<p <3.0GeV/c M LHC data opened a new hera: detailed study of
R high-multiplicity events (both 1n pp and p-A)
become possible

[ In 2010 CMS Collaboration publish a paper
highlighting a double-ridge structure in high-
multiplicity pp event di-hadron correaltions

R(AN,A¢)

M. He, R. J. Fries and R. Rapp, arXiv:1204.4442 [nucl-th].
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Collectivity in small systems

=
0p collisions TEE—— \ 7O -

(CMS Collaboration) JHEP 09, (2010) 091
(d) CMS N> 110, 1.0GeV/c<p <3.0GeV/c M LHC data opened a new hera: detailed study of

high-multiplicity events (both 1n pp and p-A)
become possible

~
<
= [ In 2010 CMS Collaboration publish a paper
< : : . : : :
4 _ highlighting a double-ridge structure in high-
S multiplicity pp event di-hadron correaltions
A collective QGP like effect in pp and p-Pb?
(CMS Collaboration) Phys. Lett. B718, (2013) 795 (ALICE Collaboration): Phys. Lett. B719, (2013) 29

2<p.mg<4GeV/c

- p-Pb |5, =502 TeV
1 <me<ZGeV/C

fflin
CMS pPb \[s, =5.02 TeV, N’ ™ > 110 |
12\ (0-20%) - (60-100%)

(b)
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Collectivity in small systems

pp collisions

(CMS Collaboration) JHEP 09, (2010) 091
(d) CMS N> 110, 1.0GeV/c<pT<3.0GeV/c

high-multiplicity events (bo#
b 1bl
= ecome possible ‘ec\fé
3 \
S ™M In2010 CMS Gl ¥
. highlighting ack
4 multis C«o\ sec

R

4

R

o>

[ LHC data opened a new hera: detailed study of

p and p-A)

P like effect in pp and p-Pb?

(CMS Collaboration) Phys. Lett. B78 \ &e (ALICE Collaboration): Phys. Lett. B719, (2013) 29
(]
CMS pPb \[sy = 5.02 TeV, N >4 66 \’\0 22p,, <4GeViec p-Pb (Sg=5.02 TeV
O 0 1< Pragene <2 GeViC | INE@-20%) - (60-100%)
1<p, <3GeVic \“ se
‘b‘e (e’ . -
e Q> p-Pb collisions
'gz g1 ol
5 g 1.7 : ot
2 1 ) o:':' y 't\»“
2 X '/;,/9‘"‘\\\ )
o"‘““‘ N 5
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Elliptic flow v2 as a measure of collectivity _
- NWO il

dN =
— x142 Vi cos [n(p — W)p)]

dSO n=1

¢ Flow: momentum anisotropies in azimuthal angle, quantified by coecients vn

M Soft sector (low-pr< 2 GeV/c): multiple interactions between partons (a.k.a. collectivity")
convert initial-state (IS) spatial anisotropies into final-state momentum ones

M Hard sector (high-pr, > 10 GeV/c): path-length dependent parton energy loss (partons
loose energy differently according to how much medium they transverse)

M Common origin: spatial anisotropies from geometry of the collision and IS fluctuations

pressure momenta

collective
expansion

high-pr
partons

initial state final state
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Heavy-flavour collectivity in p-Pb?

NYO m

M Non zero elliptic flow (v2) as a measure of collectivity

ALICE, PLB 753 (2016) 126 |

T 0120 ALICE \E‘I(ata, Pb-going
7] - p-Pb s, =5.02 TeV Data, p-going
&_) - VOS: (0-20%)-(60-100%) V4 AMPT, Pb-going
o 01 Y AMPT, p-going
= - Y '
0.08- ",
006 7 EF :
0.04_— Nl g
0.02- /
O_llllllllIllllllllllIllll[lllllllllllll..l
0 0.5 1 1.5 2 2.5 3 3.5 4

P, (GeV/e)

[ Indirect hint of non-zero heavy flavour flow in p-Pb from inclusive muons at
forward rapidity (pm>2 GeV/c)

= High-pr inclusive muons are HF dominated.
= Need direct proof (Prompt D mesons, heavy-flavour hadron decay leptons )
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HF leptons flow in p-Pb

Phys. Rev. Lett. 122,072301 (2019)

T T T T l T T T T I T T T T I T T T T l T T T T I T T T T

02__ ALICE
_  p-Pb, \/ Sy = 9-02 TeV
~  (0-20%) - (60-100%)

—8— (C,b) =€, Inl <0.8, A9l <1.2
—@— Charg. part., Inl <0.8, 0.8 <Ayl <1.6
—4— u, p-going -4 < np<-2.5 1.5<IAgl <5

0.15_— —4— u, Pb-going -4 < p<-25,15<IAn <5 —:
B —— i

- EI —— 1
0.1~ _E_ .
L _E_ _

. ST S . :
- —— —
0.05[ M= S :
L —— ]

o arXiv:1805.04367 ]

_I | | | | | | | | | | | | | | | | | | | | | | | | | | |_

1 2 3 4 5 6

p. (GeVic)

& Heavy flavour decay electrons (mid-rapidity)

V{2, IAn] > 1}

o
—
N

©
—

O
o
®

O
o
)

0.04

0.02

Z
5

— ALICE Preliminary
[ p-Pb |5, =8.16 TeV
~ Multiplicity class CL1: 0-10%

—

Inclusive u*

p-going: 2.03 < Y s < 3.53
Pb-going: -4.46 < Y ous < -2.96

1

L
1

*—

Systematic Uncertainty

T

o

[ Effect is qualitatively similar to the one observed for inclusive muons

M Significance: >50 for 1.5< pre< 4 GeV/c
[ Initial or final state effect?

& Heavy flavour decay muons (forward rapidity)

19/3/2018

M Effect is qualitatively similar to the one observed for HFe
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Collectivity in the D meson sector?

NYO m

1 dalp™ /dprdy

(dZNpromptD/dedy) g;bl() <Tpr>0_ 10 p

Qcp = Rpr —
2 D \60—100 60—100 romptD
(d NV prompt /dedy)pr <Tpr> A d2 O-l:[))p p /dedy
o CT T 1T T T 1 T T 1 T T 1 I — T T 1 - T T_] o) 1 8 T T 1 T T 1T T T 11 T T 1 T T T T T T 11 T T T 1 T
5 T | | [ REE o1.0r | | | | | | 7]
O - ALICE Preliminary e Average D°, D*, D** . CEQ. ~  ALICE Preliminary  p-Pb, W= 5.02 TeV .
1.8~ P-Pb, sy = 5.02 TeV * Charged particles ~ — 1 '6:_ Prompt D mesons, -0.96<y__ <0.04 B
1.6 — 1.4 '\ =
1.4F - 1.2 E Hﬂﬂﬂ H, —H— -
T P —
1: """"" T I L ] ‘.\,._.,,./-_,‘-—-~""",.'\ :
- + E 0'8_;.— T AverageD°,D',D" B
0.8 ] u‘ measured pp reference at ¥s = 5.02 TeV m
. 06;‘ ]
0.6 D, charged particles — ¢ 5
- N 0_41— ---=- Duke —
0.4— — — L _
— Central: 0-10% ZN energy ] 0.0 == + POWLANG (HTL) D B
02:— Peripherall 60—1 000/0 ZN enel’gy @ —: ) : _____ POWLANG (|OCD) :
: : _l 111 | L1 1 1 | 11 1 1 | 1 11 1 | L1 11 | 111 1 | I | | | I—
I | | | | | I | | | | L1 1| I L1 11 I I 11 1 | L1
% 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35

p_ (GeV/c) P, (GeV/c)

[ Hint for D-meson “Central-to-peripheral” ratio (QCP) larger than unity (1.50 in 2 < pr< 8 GeV/c)
1 Initial-state effect? Mass effect? Radial flow? ... early to say, need comparison with theoretical calculations.

M However, models that contemplate the production of a small QGP in p-Pb tend to predict a suppression on the
D mesons Rppy at high pr. At present our results tend to disfavour suppressions larger than 10-20%
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D-meson vz in p-Pb at 8.16 TeV (CMS) S

CMS-HIN-17-003

CMS Preliminary pPb 8.16TeV CMS Preliminary Pbe 5.02TeV
. 1 . r 1 r 1 T ] 1 T r 1 ' 7 L -

- o D° 185 < NOI'"™® < 250 - 0sl ® D° Centrallty 30-50% -
[ oK $ Iyl <1 ] “t oK Iyl <1 4
02 o A o & B - O A §, -
[ oA g © ] r oA 2 i
s . 0.2 % = ﬁ' -
2 | % @) 1 o N ® (@) 4
v [08 g L__|¢ °© 1 - IOQ‘:'O 2 e ¥ o
0.1 O 8 . e O — | 0 qP O . |
I > @ ] ~ Q o ® -

Og, L 0.1 0

L O 0 O - O _@s .
[ d:'o(% * [ o @ i
_D — _EO i

0.0 MR N R RS T T S 0.0 . ] L L l

0 2 4 6 8 0 2 4 6 8

p_ (GeV/c) P, (GeV/c)

CMS Pre//m/nary pPb 8.16TeV CMS Pre//m/na/y Pbe 5. 02TeV
T T 1 . T T I T T |

0.10- @ DO 185 < NJI'™ < 250 015C @ DO Centrality 30-50%
- oK lyl <1 7 R oK Iyl <1
[ 0 A 9 - O A -
o = SH [ o = ]
e lez pp g b 1 sonfe g -
S 00500 g ¢ o ° b 4 < F oQQo (‘0.39 ’
A B I R S T g® oy
: + ¢ " : 0.05F E
P 4 - - - Polynomial fits to Kg T B - - - Polynomial fits to Kg ]
000 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 000 Is 1 | 1 | 1 1 1 1 | 1

0 1 2 3 0 1 2 3

KET/nq (GeV) KET/nq (GeV)

[ Comparing to strange-hadron results, the DO v, values are smaller at a given pr, or at similar transverse
kinetic energy per constituent quark, after normalizing v2 by the number of constituent quarks.

4 The collective behavior of charm quarks is weaker than that of the light-flavor quarks. This effect is not seen in
heavy-ion (Pb-Pb) collisions.
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Open heavy-flavour production .
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& Charm hadronization in vacuum

¢ Do we understand it?

O A[=c])/DO ratio in pp and p-Pb: ALICE vs LHCb
O Possible implications of the experimental result



Ac production in pp, p-Pb (ALICE)

PP p-Pb

— T T T T T T T T T ] — B T T | T T T T I T T T T ]
§ i op, \s =7 TeV i § ) p-Pb, | s, = 5.02 TeV
o 10°: _H_ AS — O 10 § - AL E
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=, B lyl < 0.5 . 3 3L -0.96 < y < 0.04 |
~— ~— 10 - = 3
o 10 | — o — —e— ALICE = & U - —e— ALICE 1
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LS — —ie— O 10 ) | Shao etal. =
N +PYTHIA6 _ S SO it — =L 1
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HO®) - ik . O i L2 | and multipliedby A |
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107"= +3.5% lumi. uncertainty not shown = -+ 3.7% lumi. uncertainty not shown :
— ! ! ! ! ! | ] | ! ! | ! |
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JHEP 1804 (2018) 108
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Ac production in pp, p-Pb (ALICE)

™ A/DO largely understimated by models,

(@) | | | | | | | | | . .
3 : only Pythia with CR get the shape but not
e 1.4— ALICE Preliminary — yry . & P
ro L 7 the magnitude
< _ pp, Vs=5.02 TeV pp, Vs =7 TeV _
1.2— 0.5 0.5 ] . . .o
i |y_|,<_ data Vi data (JHEP 04 (2018) 108) 1 ™ Result from HERA, obtained in a similar
1 0 —— PYTHIA8 (Monash) - pt range, sits in the 0.1 region. Challenge
e PYTHIAS (CR Mode0)  _ for the universalita of the fragmentation
0.8 === DIPSY (ropes) 7 functions
“L S HERWIG7 -
o 1 ™ New analysis in pp at 5 TeV largel
0.6 y pp gely
i ﬂtﬁ i improve the precision (factor 2 in [1,2]
0.4 [ ﬂﬁﬁzﬁ: _ GeV/c) and extend the pr range

0.2 .. +
. Sa
v
Rald . S
— 2 3 ‘K>
. -y -
N - .

JHEP 1804 (2018) 108

19/3/2018 Alessandro Grelli




Ac production in pp, p-Pb (ALICE)

™ A/DO largely understimated by models,

(@) | | | | I I | I I . .
- = only Pythia with CR get the shape but not
e 1.4— ALICE Preliminary ] yry . g P
ro L i the magnitude
< _ pp, Vs=5.02 TeV pp, Vs =7 TeV i
1.2— 0.5 0.5 — . . ..
[ V< i< 1 Result from HERA, obtained in a similar
. _e—data —e— data (JHEP 04 (2018) 108) o ,
1 0 — PYTHIA8 (Monash) N pt range, sits in the 0.1 region. Challenge
I PYTHIAS (CR Mode0) | for the universalita of the fragmentation
08 === DIPSY (ropes) ] functions
L0 S HERWIG? -
0.6— o-Pb, (5 = 5.02 TeV 1 & New analysis in pp at 5 TeV largely
i 096<y <004 ] improve the precision (factor 2 in [1,2]
0.4 data o _ GeV/c) and extend the pr range
N ®~ (JHEP 04 (2018) 108) i
I :E: & - & Comparison with p-Pb result shows a
- TERE ki R . similar (?) trend. Need more data to
conclude

JHEP 1804 (2018) 108
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Ac production in p-Pb (LHCb)

JHEP 02 (2019) 102

A 06— 2 06—
o LHCb PPb \53=5 TeV ~ | LHCD PPb \5=5 TeV | LHCb
- 15<y¥<40 . - 25<vy¥<40 . S
041 L ~
i LBM/—E"”[H“ - R s §
02~ __ EpsosLo El B] 7 02~ __ EpsooLo III |:[| 7
[ EPSO9NLO i [ EPSO9NLO i}
= . NCTEQ15 1 - e NCTEQ15 .
- —4— data . - —4— data .
0 ) L ) | ) L ) | L ) L ] L ) L 0 ) L ) | L L L ] ] L
2 4 6 8 10 2 4 6 8 10
P, [GeV/c] P [GeV/c]
T A 06—
PP 5 =5TeV | Q<’<‘“ | LHCb pPb \5=5TeV |
—“40<y*¥<-25 - - —45<y¥<-25 -
e 04} B;J B]/B]/ i i
02~ ___ epsosLo T 02~ ___ epsooLo 7
[ EPS09NLO T [ EPS09NLO T
-~ e NCTEQ15 - - . NCTEQ15 1
- —¢— data - - —4— data -
0 1 ! 1 | L 1 L | L 1 1 | 1 1 ! 0 L ! L | L 1 1 | 1 1 ! | ! 1 !
2 4 6 8 10 2 4 6 8 10
P, [GeV/c] 2 [GeV/c]
[M Data points agrees with nPDF calculations
M Different pr dependence?
® Need run II data to verify Eur. Phys. J. C77 (2017) 1, arXiv:1610.05382.

Comput. Phys. Commun. 198 (2016) 238,
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=c production in pp (ALICE) .

Phys.Lett. B781 (2018) 8-19

OD : 1 1 1 I 1 | | I | | | I | 1 | :
o - () ALICE A
~ 40 \s=7TeV " D

M 1077g PP, 1S= 77/| DIPSY (rope) [65] T
) = |y <05 : E
T - SN HERWIG7 [67] n
-2 | .

n » $ ;

10°
e L I AN

— AKREREEEREREREREREEREREEEKEREIK R R AR R IR
ZRREEREREREREREEEERERRIRERIRRIRRRRRREIIRBBBLE

- SRR

4 | R RRIERRIIEERRLLLLRRLIELLRS

1074 EREESSESEEARnaeS NSRRI

: 1 1 1 I 1 1 1 I 1 1 [ | I [ | 1 1
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M =./D0 largely understimated by models. Similar situation as for A
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Summary
| NWO I

& pp measurements as a test of pQCD: we are entering a precision
nere, constraints to calculations become stringent

& p-Pb measurements to investigate initial state effects. Very good
experimental precision = stringent test for CNM effects

& D meson results evidence possible collectivity in p-Pb collisions.

& Ac results are entering a precision hera. Unexpected behavior of
baryon-to-meson ratio

& LHCb have large samples still to be analyzed. Additional constraints
on nPDF, D-D correlations, ...?

[/] Some open question:

O What is the nature of these collettive-like effects?
1 Are the A/DO results a challenge for the universality of the FF?
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Centrality in p-Pb collisions (ALICE)
e NWO ]
Centrality in p-Pb collisions: Phys. Rev. C 91 (2015) 064905

biases in the determination of <N¢oi>
- multiplicity fluctuations, jet-veto bias, geometrical bias

- Lose correlations between Npart, multiplicity s T%g{%gif:” v
and impact parameter b gwn...___.\“
= bias depends on estimator used for multiplicity el S
determination
Experimentally: 10
VOA: <Ncoi> determined by Glauber fit of VO amplitude 10'5Q§ 2 § 2 | g
ZNA: <Ncoi> obtained with a “Hybrid method” Eo g 8| ° :.:.
0

. . . . L L 1) S S NS S ST N S S S S
* slice e\{ents in ZN energy (Pb going side) | 100 D amplse (a.0)
* <Ncoi> in ZN energy class obtained by scaling

the minimum bias value with the ratio between the g  ALICE pPb {5y =5.02TeV g, &
average charged-particle multiplicity at mid rapidity 2 15l omoemer PRFAPR
in the same class and that measured in the minimum ¢ g
bias sample w3
(dND/de)pr ' (Ncoll >i
Qpr - D <Tpr ) =
(Tppo) X (do™/dpT)pp ONN

investigate charm production in p-Pb collisions
w.r.t. pp collisions: possible multiplicity
dependent modification of the pr spectra in p-Pb?
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Fully reconstructed B mesons with CMS
e N0 =

34.6 nb” (pPb 5.02 TeV)

N,zoo:—CMS 10<p <15GeVic |
§ B*4+B’ Iylabl <24
150 - Data
E f — Fit
Nt “fSignal
<100F == Combinatorial
3 [ 4 OB-JvX
£ 500
G565 "6
mg (GeV/c?)
a 346 nb™ (pPb 5.02 TeV)
- CMS B*
5 5f _ RFONLL
- O pr data
of- ::.‘S t. FONLL pp ref.
. » IZISyst int. lumi + B
1=-- -
— '- =1
0.5F
: Iy| abI <24
0-llllllllllllllllllllllllllllll
i0 20 30 40 50 60
P, (GeV/c)

PRL 116 (2016 032301

S

[ Fully reconstructed B (B+, BO, Bs) mesons
4 pp reference from FONLL pQCD

calculation

& Only high-pT accessible
4 Rpprb consistent with unity

34.6 nb” (pPb 5.02 TeV)

LCMS B’

" = RR)NLL

E [sfst. pPb data
- 2Syst. FONLL pp ref.
- [JSyst. int. lumi + B

.5:—

03¢ ly, | <24

aAnw
1:" “““

0:llllllllllllllllllllllllllllll
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P, (GeV/c)
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34.6 nb” (pPb 5.02 TeV)

0

B

d . RFON..L

Pb data
C:S t ONLL pp ref.
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Open-beauty with ALICE

=
NYO m
J. High Energ. Phys. (2017) 2017: 52

— 1.E|||||||||I|||||||||I||||I||||I||||I||||l|||||||||E 3-lllllllllllllllllllllllllllllllllllllllllllllllll-
QIG b(=c)—e ALICE : 2 b(—c)—e ALICE -

. x 4
S . p-Pb, |5, =5.02 TeV ) O ggf o PPhRasseTeVm106 <y, <014 .
O ; -106<y <014 "I 30 FONLL + EPS0GNLO shad,
Q) 10 E pp scaled to 3 i 5% Blast wave calculation .
S . E=5_02 TeV x 208 E 2"_ I Sharma ef al.: Coherent scattering = CNM energy loss N
E 7 I Kang ef al.: Incoherent multple scattering
: 102 - E 1 3.7% norm. unc. on p—Pb not shown -
>‘ E 1 3.5% norm. unc. on pp red. not shown 3
©
Q" Ci
Ne) -
S 103k = .
N -
pod B4
Q o
B 10°F E
S:‘, SETTINITI NN IR TETI ANETI ANETIANANICNENINNIN Do b bewna bwnn bewna bvnna bvnna bovaa bynaa by
~— 01 2 3 45 6 7 8 910 0 1 2 3 4 5 6 7 8 9 10

P, (GeV/e) p. (GeVic)

[ Beauty electrons results are compatible with unity within uncertainties
M Models describe well the Rppp
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D tagged jets Rypp
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Entries

D mesons prompt fraction

—400

i

'u'

e N0 =
§D0—>Kn+ 3<p <4 GeV/c 5 12 p-Pb, | 5=5.02 TeV ALICE
2| i w2
10%E Feromp=0-87+0.05 =
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HH “ RS E 0.2
: .Y . M . | | L4 |
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Ds production in pp at 5.02 TeV

N/7/I70 B

P (GeV/e

p —
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D-h correlations

D meson 6

"""" LU BLELEL R BLELELELE ELRLELLE I
- Average D% D', D* ALICE Preliminary |
5l| = p-Pb, s, = 5.02 TeV
Near side | -0.96 < y° <0.04, A7 < 1
-| 5< p2<8GeV/c, pT*° > 1 GeVic

R _
© Total fit
b o 13 — — = Near side
8 I I - Away side N
3 V _

---------- Baseline

Fit: two Gaussians + Ed ........................:

constant baseline -
1 ]
Away side v scale uncertaint
(20 -uys)? (40-145)° X 4% y
Charged f(AP) =c+ 2YNS e 2%s 4 2YAS e 2 - \\ o 3
TO; \ 47O, [ U . R T |y
hadron VETENS s 0 05 1 15 2 25 3
Ao (rad)

& Average of DO, D+, D*+ results

& D meson: “trigger” particle, correlated with charged tracks: associated particles
& Contribution from the B feed-down subtracted

v Based on FONLL beauty cross section and correlation templates from PYTHIA
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D-tagged jets

pp collisions:
. Sensitive probes of pQCD

. Further constraints on the heavy-favour uark production

mechanism and fragmentation

p-Pb collisions: cold nuclear matter efects, collectivity ?



D-tagged jets in p-Pb
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