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v Physics motivations for open heavy-flavour measurements in pp and p-Pb collisions

v The ALICE detector and open heavy-flavour reconstruction

v"Main results
o Extension of D-meson cross-sections down to pr=0
@ Nuclear modification factor of electrons from beauty-hadron decays

@ Open heavy-flavour production as a function of the charged-particle
multiplicity

o Centrality-dependent nuclear modification factor

o Angular correlations of D mesons and charged particles

v Conclusions
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Charm and beauty quarks are produced in partonic scattering o) ‘

processes with large Q? transfer -> production cross sections 5:310‘; é?‘s‘”ﬂ ﬁ |

can be calculated with perturbative QCD factorisation approach © | Comusesw '
% P .

o Multiplicity-integrated measurements 107 Mo # T

» Test of pQCD predictions in pp collisions | e

© Assess Cold Nuclear Matter (CNM) effects in p-Pb - D s o
collisions | 7 crawn
e Modification of parton densities in nuclei, k- ! T
broadening, parton energy loss in CNM o Y LT
@ Possible final-state effects in p-Pb collisions? T T T
/s (GeV)
Grazia Luparello HP2016 - Wuhan (China), 23 - 27 September 2016 3



arXiv:1605.07569

® Test of pQCD predictions in pp collisions
© Assess Cold Nuclear Matter (CNM) effects in p-Pb

Charm and beauty quarks are produced in partonic scattering o) ,
processes with large Q? transfer -> production cross sections 5«;104. é“‘”m ﬁ |
can be calculated with perturbative QCD factorisation approach o | g}smm § '
Pt
o Multiplicity-integrated measurements 10% —— Mo % I :
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collisions 7 €743 o
» Modification of parton densities in nuclei, k- ! T
broadening, parton energy loss in CNM g S ) ETPA
e Possible final-state effects in p-Pb collisions? o e TN "(Gw'v )
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o More differential measurements
© HF production vs multiplicity/centrality in pp and p-Pb
© Interplay between hard and soft processes in particle production
© Study the role of multi-parton interactions (MPI) in the heavy-flavour sector

© Investigate a possible centrality dependent modification of the pt spectra in p-Pb wrt pp
collisions

o HF - charged hadrons azimuthal correlations
© Heavy-flavour quark fragmentation properties
o Understand the contribution of LO and NLO mechanisms to heavy-quark production
© Modifications of angular correlations in p-Pb wrt pp collisions
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Open HF measurements

* D mesons (|y|<0.8)
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D**->DOt*

Ds—>¢ it >KK* it

e Open HF-decay electrons
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e Open HF-decay muons
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ALICE

e Standard D-meson analysis with secondary
vertex reconstruction inefficient at pr < 2 GeV/c
(small Lorentz boost)

® Alternative method based on PID only

e Background subtraction with different methods

© The most precise measurement obtained with
the “w/o vertexing method” at pr < 2 GeV/c
and “with vertexing” at pt > 2 GeV/c

Counts per 5 MeV/c?

44000 p-Pb, | 5,,=5.02 TeV
4 .

- D° - Kn*
4000 and charge conjugate
38 0<p_<1 GeV/c
2% T
34

e Kr ULS pairs
- = LS bkg
2800 —— EvMix bkg

— TrackRot bkg

975 18 185 19 195 2
M(Kn) (GeV/c?)

D-meson measurements down to pr= 0 GeV/c
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. D-meson measurements down to p1= 0 GeV/c
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. D meson measurements dovvn to pr=0 /c

e Standard D-meson analysis with secondary
vertex reconstruction inefficient at pr < 2 GeV/c
(small Lorentz boost)

® Alternative method based on PID only
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e Background subtraction with different methods 8 3400
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acice /Ty OF electrons from open heavy flavour hadron decays

Phys. Lett. B 754 (2016) 81-93 arXiv:1609.03898
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© Rppp Of electrons from decays of charm and beauty hadrons and from beauty hadrons only compatible
with unity within uncertainties

e Compatible with different models simulating cold nuclear matter effects and models considering final
state effects in p-Pb collisions
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Charged-particle multiplicity @ mid-rapidity

© Faster-than-linear increase of self-normalized D-meson yields as a function of the charged-particle
multiplicity at mid-rapidity
© Similar increase with multiplicity for D mesons and non-prompt J/W (i.e. for charm and beauty)
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¢ D-meson yields vs multiplicity in p-Pb collisions

d’ N/dyde Y™ (e "’""xN;‘;’,:,)
(d*Nldydp,) Y I(€” XN, [e")

/w_ i ]
S 25- , ALICE 1
= i Average D", D*, D*" meson, [y |<0 5 ]
O " 4 pp,\s=7TeV 1
< 20 2<p <4 GeV/c =1
% [ 4 pPb, sy, =502TeV y
~ LY
— i Preliminary, 2<pT<4 GeV/c N
zr- 1 5 j ]
© L J
S o -
= 10 -
% ; % .
5__ -® .- 8;;';%(31%)-«9919%) ]
- ® .. normalzation unc, not shown A
= , ----- 6% (3%) unc. in pp (p-PB) .
- .- on (dN_,/dn)/ (dN_idn) not shown
. .u‘s'_t_i.t_a_tq_l_u_t_t_l 5—‘—0—‘—9—J—$—4—6—l—&—t—5—&—‘—o—‘—$—4—4—6—$~l—&4—t—&-&—o—-
8 0.4F B kraction hypothesis in pp and p-Pb: x 1/2 (2) at low (high) multiplicity =
2 02k 3
§ E
® >
2 | , , , —
@ 4 5 6 7 8 9

dN,,/dn) / (@N_/dn)

Charged-particle multiplicity @ mid-rapidity

o Multiplicity at mid-rapidity: similar faster-than-linear increase observed in pp and p-Pb collisions
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Charged-particle multiplicity @ mid-rapidity Charged particle multiplicity @ backward-rapidity

o Multiplicity at mid-rapidity: similar faster-than-linear increase observed in pp and p-Pb collisions
o Multiplicity at backward-rapidity: faster increase in pp than in p-Pb collisions
© Some caveats:

o Different n range in pp and p-Pb collisions

® I\/IPI & Ncou>1 Contrlbutlons in p Pb CoII|S|ons dn‘ﬁcult to dlsentangle
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_HF-decay electrons vs multplicity in p-

JHEP 08 (2016) 1

collisions
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3 ! \ NN = | 3 - \ NN )
E 8 - cb — (e" +e)2, [ylabl <0.6 . E : _ cb — (e"+e)2, [ylabl <0.6 _
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Charged-particle multiplicity @ mid-rapidity Charged particle multiplicity @ backward-rapidity

o Self-normalized HF-decay electrons yields increase as a function of the charged-particle multiplicity
© No evidence of pr-dependence within uncertainties
o Multiplicity at mid-rapidity: faster-than-linear increase
o Multiplicity at backward-rapidity: linear increase

@ No significant change for pt > 4 GeV/c (beauty contribution b-> e >50% )
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+ Electron: 4.0 <p_<8.0GeV/c
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Charged-particle multiplicity @ mid-rapidity

© D meson and HF-decay electrons
self-normalized yields compatible
within their uncertainties

o Different pr ranges for better
kinematic comparisons

Werner et al., PRC 89 (2014) 064903
e EPOS 3.116

@ Calculations for D mesons

® Initial conditions and
hydrodynamical evolution

© D mesons more compatible with
calculations with hydro
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arge_oentrality dependent nuclear modification factor
© Centrality estimated with ZNA on the basis of the energy deposited in the neutron
ZDC in the Pb-going direction
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o No centrality dependence observed within uncertainties
© Similar observation with charged hadrons at high pr
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D meson - charged particle angular correlations
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T L3 * + My (el 1'% .
Qo "* : .
Vo2 + i @ pp and p-Pb baseline-subtracted correlations
(o) 8 . . v
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G 3 ]
S : 3 o
A i Z 05 .
R 3 -+
[72] "l o 1
i et -
0.5 1 15 2 2.5 3
Ao (rad)

13



. D carged partlcle angular Correlatlons

3<pr (D) <5 GeV/c 5 <p1(D)<8 GeV/c 8 <p1(D)< 16 GeV/c

5 < p? < 8 GeVic, pi™* > 0.3 GeV/c B<pl<16GeVic.p*>03GeVie]l o (Correlation distributions in PP
0 Simulations, pp, \s =7 TeV '
< . PP,
> —— PYTHIAS, Perugia 0 —— PYTHIA8, Tune 4C CO||ISIOﬂ§ after backg rounq
O PYTHIAG, Perugia 2010 — POWHEGHPYTHIAG subtraction are well described by
() _— IAB, Perugia 2011 — 3.1 . .
S L o PYTHHIAG (with different
8A "1 scale uncertainty ‘e scale uncenamty’ , Perug ia tuneS)
(7]
] o PYTHIAS
Q  HE e e et N Traatee¥ I ] L S S
: © POWHEG+PYTHIAG

< 3<pP <5GeV/c,03<p™*< <1GeVic  5<pP <8GeVic,03<p}™* <1GeVic | 8<p?<16GeVic,03<p™> <1 GeVic] ® EPOS

o 1, —
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% é’ 1 "o scale uncertainty “low scale uncertainty ‘11 scale uncertainty i
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- q /
ov ' 0 h + + ) / el
2 g g S L TN o= = .
& 2 SR 2 dn Y
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v "|2i * + E E
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©

.QE> 1.5 ‘o scale uncertainty ':' ‘o, Scale uncertainty  T] ‘1% scale uncertainty "
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A (rad) A (rad) Ao (rad)

arXiv:1605:06963
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. D Charged partlcle angular Correlatlons

p1Pssec > 0.3 GeV/c

0.3 < p1?ss°c< 1 GeV/c

pr@ssec > 1 GeV/c

Associated yield

-+ f(AQ) =

Baseline

"""" "' ""' " '"'l"’l"'l'"""""l""".""" l """"
3 Near side ALICE T —e—pp,\s=7TeV T lyfmsl <05, IAnI < 1
p?““ > 0.3 GeV/e -j,- 03< p‘5'~°'9°c <1GeVic -j:- p"-’*"‘°c >1GeVic B
: Simulations, pp, \s = 7 TeV 1 w—p— PYTHIAS, Tune 4C .
—— —— o
: + 1 —— PYTHIAS, Perugia 0 } —%— POWHEG+PYTHIAG ;
<2 3 —4— PYTHIAG, Perugia2010 4 EPOS3.117 .-
— 2 1 —+4— PYTHIAS, Perugia 2011} 'y .
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D meson P, (GeV/c)

D meson P, (GeV/c)

6 8 101214160 2 4 6 8 101214160 2 4 6 810121416
eson p_ (GeV/c)

arXiv:1605:06963

YNS (A(P)

YAS

2
2nC 2GNS

NS

\2no

‘r‘rT.v‘r‘rT ™Y ™
~ Average D°, D', D"
_ —4—pp, \s=7TeV
; ly2m|<0'5‘ |An < 1

‘[‘r.

Total fit

— — = Near side
Away side
Baseline

"low scale uncertainty

L N\
S
Ao (rad)

8 5<p$<8GeV/C,p‘;”°°>1 GeV/c :

Tl L

LI
ALICE

PR
o® -~

2.5 3

© Agreement between data and Monte

Carlo expectations
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pTass°° > 0.3 GeV/c

0.3 < pr?ss°c< 1 GeV/c

pf”ss°° > 1 GeV/c

. D meson - charged partlcle angular Correlatlons -

arXiv:1605:06963 M R S B R A ma
3F Near side ALICE F —-pp,\s=7TeV, 1% |<05-5— -
pssc 5 0.3 GeV/e, |an| <1 F -# p-Pb, \sNN_502 TeV,  }-w- POWHEG+PYTHIAG pp simulation -
Pp % 2.5 T T 0.96< y° <0.04 T 1s=502TeV, with EPS09 nPDF
p_Pb = 2 m _:_ <7% variation expected from different T _
T u I energy and rapidity (Pythia, Perugia 2011)25 n
L 2485k 0 aea. Weeee- F0.3<p®¢ <1 GeV/c, |An| < 1F  p*¢ > 1 GeV/c, |An| <1
© > 1 Py N F P N :
o 3 4 — -
o 1 " «
A I | g il P 5
< 05 =+ m_ﬂ: + - 2
1 I - .
PPN | 20 1 1 1 1 1 M e P P PPN IPTPTP PTPEPE IPEPEPE PETE P PR PPN PUPE P e | T | T e
O A e e e S e e o L L e e L L L L e
0.6 E 3 T 3
0.5 + l’ .. , + .
— P, e 5
C 1 1 - -
= 03 + I —e I £ SR =
7)) 1 SO M - - S LLLLLS Kl :
pa 0.2 s o 1 1o ‘ -
© 1 : I :
0.1 + -:- ]
s las il Ly s lasalisstlaanld | T | laaal,
c‘b 2 4 6 8101214160 2 4 6 8101214160 2 4 6 8 10 12 14 16
D meson P, (GeV/ce) Dmesonp (GeV/ce) D meson P, (GeV/e)

© Near-side peak properties compatible between pp and p-Pb collisions
@ No evidence of modifications due to initial-state or final-state effects within uncertainties

Grazia Luparello
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® Rpprb is compatible with unity within uncertainties for D-mesons, electrons from beauty or both
charm and beauty decays

© Open heavy-flavour (charm and beauty) hadron yields increase with the multiplicity of charged
particles produced in the collision in both pp and p-Pb collisions

© Results are qualitatively well described by models including MPIs in pp collisions
@ D meson results are better described by expectations from EPOS including hydrodynamic evolution
of the medium in p-Pb collisions
o Centrality dependent nuclear modification factor
o No multiplicity dependent modification of the pr distributions of D mesons in p-Pb collisions with
respect to the binary-scaled pp collisions
@ D meson - charged particle angular correlations measured
o Correlation distributions and near-side vields in pp and p-Pb collisions compatible within uncertainties

© Results are reproduced by PYTHIA, POWHEG+PYTHIA and EPOS expectations

Grazia Luparello HP2016 - Wuhan (China), 23 - 27 September 2016 17



Sack-up slides
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o Interplay between hard and soft processes in particle production
o Study the role of multi-parton interactions (MPI)

MPI at the LHC

o Particle production in high-energy pp collisions at the LHC expected to
have a substantial contribution from MPI

o CMS measurement of jets and underlying events Eur. Phys. J. C73(2013) 2674
® better agreement with models including MPI

e ALICE minijet analysis in pp collisions JHEP 09 (2013) 049

® increase of MPI with charged-particle-multiplicity i )
> "2

-

ST

What has been observed in the charm sector?

© NA27 (pp collisions at \/s=28 GeV) NA27 Coll. Z.Phys.C41 (1988)191
o Events with charm have larger charged-particle multiplicity

© LHCb measurement of double-charm production JHEP 06 (2012) 141
® better agreement with models including double-parton scattering

© ALICE measurement of increase of J/ yields with increasing charged-
particle multiplicity. Phys.Lett B/12(2012) 165

Grazia Luparello
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» L
» »
% e
pa
o
> g - ¥
4 o

101" ALICE pp 15 =7 TeV
W Jy-osppn(25<y<4) _
® Jy-—e'e(lyl<09) [ § ]
Normalization uncert.: 1,5% )
5 (m ]
tjj
E
i |
~
s !
0 2 4
Phys.Lett B712 (2012) 165 _ONer/dN.
(dN_ /c)
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Angular correlation between open heavy-flavour particles (i.e. D

g:::g:d mesons or heavy-flavour decay electrons) and charged hadrons
Away
side In pp:
:: e Investigate heavy-flavour quark fragmentation properties
| / ® Sensitive to the relative contribution of different LO and NLO heavy-

‘_ f quark production processes Norrbin and Sjostrand, EPJ C17 (2000) 137

© Sensitive to jet-parton showers and fragmentation

{ ® Extract relative contribution of electrons from charm and beauty
I decays using correlations between heavy-flavour decay electrons
Near / ) and charged particles PLB 738 (2014) 97-108
side » Reference for p-Pb and Pb-Pb measurements
D J’ In p-Pb
meson

® Investigate possible modifications of angular correlations which
could derive from initial-state effects (e.g. CGC) or possible final-
state effects (e.g. hydrodynamics)

© Are there long-range ridge-like structures (double ridge) also in the
heavy-flavour sector? PLB 709 (2013) 29

Grazia Luparello HP2016 - Wuhan (China), 23 - 27 September 2016 20



e Open HF measurements in ALICH

_ _ = - p-Pb, \sy, = 5.02 TeV

D mesons in the hadronic decay channels > 500~ 100M events ]
D°>Kt* BR=(3.880.05)%, ct = 120um E j j Si(0a)= 1458 521
D*>K7t't" BR=(9.13+0.19)%, ct = 310um S 400 IoE S/5 {9s) = 110 4
D*>D°* BR=(67.7+0.5)% [strong decay] ,§ 300»' D°- Kn*
Ds—>¢ mt >K'K'm* BR=(2.28+0.12)%, ct = 150um S : and charge conj
200+

© Reconstruction of secondary vertices displaced from the primary vertex and [ — ‘ 1
invari - 100~ bt
invariant mass analysis F 3 <p <4 GeV/C ]

0 |

175 18 185 1.9 1.95 2 2.05
Open heavy-flavour decay electrons M(Kn) (GeV/c?)

B->e + X (BR ~ 11%)

C->e+ X (BR ~ 10%) £ =
§ PP, 18 = 7 TeV —

o |dentified at mid-rapidity with TPC, TOF, TRD, EMCAL ;;, o

e Background subtraction based on a MC cocktail of the g 10

relevant background sources (photon conversions, Dalitz "

decay of %, n and light mesons)

Open heavy-flavour decay muons

3x10" 1 2 3 4 5678

B-> u+X (BR ~ 11%) P (GeVic)

C-> w+ X (BR ~ 10%)

o ldentified with the Muon Spectrometer at -4 < n <-2.5
o Background from m* and K* estimated with event generators
and subtracted

Grazia Luparello HP2016 - Wuhan (China), 23 - 27 September 2016 21



D meson pr-differential cross sections

JHEP 1201 (2012) 128 [Non=strange D

B. PLB718(2012) 279

8 1 03 : 4 I ) 1} ] L L l L4 L4 | L} ] .Eu 6 1 03 : L I' Al T L} l I L) L} L) ] L4 L] T l’ T L T l A Ll T :
-~ - . iy a ALICE =
S : ALCE 1 % - - S -
L . 4 - . \s=7TeV,L =48nb ]
8 102 DO’ pp\s=7Tev’ L|m=5nb1 8 L s pp ' St -}
E- =
S g E o 10%F =
= [ 0 =. C Theory predictions s
S - - S i
- 10 3 E . 0 i E [:] GM-VFNS .
o - . — ——
- v = =
T | . . Cones
—"‘ — - : ]
a” 1F o I !
° E === i O
= [ wsatuc : = TE auce dsta points % E
8 107 Owwe == 43 S T - :
E [JronwL 7 B [ Jsyst. unc. = |
- [Domvens f ¥ i 10" = —
.2 | %3.5% lumi, £ 1.5% BR nom. unc. (not shown) ol = 3
107E : . . . B - + 3.5% lumi, + 5.3% BR norm. unc. (not shown) =
asf— . v T = - .
- . " . L | | 1 1 L .
25 jrom— — T 12 —
g 2 — > a5/ Data —
o 15 R = S 3E GM-VFNS —=
1 : - - | L 1 fecccccccns Jeccccscnas g .......... }_: 2 1. - I A, @_g_! ______ —
(= ; ; = T e =
| ::z'i ] ; 23.*: P ; ' ' ! Data :]
=P 13E = 8 “E .. LS B prrrrrerr i f#—
| SeEEEEE W@m B 055 =
0 5 - 0 C A i i 'Y L -
p, (GeVic) P, (GeV/c)

FONLL: JHEP1210(2012)137;
GM-VENS: Eur.Phys.JC72(2012) 2082;
O kr-factorization: Phys. Rev. D(2013)094022

D mesons at ,/s= 2.76 TeV
JHEP 1207 (2012) 191

» pQCD calculations are compatible with data at both /s = 2.76 TeV and 7 TeV

Grazia Luparello
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HF-decay lepton pr-differential cross sections_

pp y muons
PLB 708 (2012) 2659 -rapidity

electrons
apidity PLB 721 (2013) 13

o) = . ~
% 105 \\ ALICE pp ’S‘—‘? TeV. p“(—HF n 25<y<4 “g,. 102 PP, \S = 7 TeV, JLdt =22 nb ‘3 Charm aﬂd
Includes O =] data 3 beauty
contributions € 10 [ pteHF, FONLL g ' * o) contributions
from charm g~ === W-cham, FONLL 5 10° —FONLLb (—»c)»e | gre separated
and beauty < 10°: TN\&a n*«beauty, FONLL T — FONLL¢C - e
3 s 10°
B 107k 5
a 10
N
10 L,=16.5nb" ~ = o7 [, 2dqiional 3.5% normalization uncertainty .. .1
1 3.5% normalization uncertamty not mcluded\\ §§§ - 2': — (b) e b(»c)—e 3
o4 T = & st Ul 4]
ij 2‘55__ % 1 E_ é ; ? + ’ ..'.-...?...: Jeue |
= © 3 cesscsssssdaflgeccccccacscsssss
g 2E S o5k B L. 3
L 1.5 - 1 1 1 1 M| 1 1 [
1) - -
© 1; - 3
0.55 5 f
E A s ?
24 6 8 8 E
p (GeVic) - 3
© 3 :
FONLL: JHEP1210(2012)137: $3p@
GM-VENS: Eur.Phys.JC72(2012) 2082; }’ 25 [_Jtotal uncertainty . 5
LO kr-factorization: Phys. Rev. D(2013)094022 9 13E —1°|e ¢ ]
% 16 fo1® .
HF-decay e at /s= 2.76 TeV: PLB 738 (2014) 97-108 05 md"'dﬂi.llll
HF-decay p at /s= 2.76 TeV: PRL 109(2012)112301 AR . '(‘Gew; ¢ 7 @8
T

© pQCD calculations are compatible with data at both /s = 2.76 TeV and 7 TeV
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2 mesony all

- I 1 1 1 |l [ ] I 1 1 ] | 1 ] I ] 1 1 1 1 [ =
- ALICE —— 2<pT<5 GeV/c 3
: DY meson —— 5<p1’<8 GeV/c -
- p-Pb, |5,,=5.02Tev ~ —— 8<p<16GeVic -
S e g = = L E
:’__ == -—-—}———l—‘-‘—-'—ﬂ:—' o - _j
= e — i R -
S == A  95(EONLL) xR_(MNR+EPS09)
- dy pA —
Systematic uncertainties i
L[] Data —
- B feed-down B
-+ 3.7% lumi, + 1.3% BR uncertainty not shown .
- p > < Pb R
I 1 1 1 1 I | 1 1 1 I 1 1 1 1 l 1 1 | 1 I

-1.5 -1 -0.5 0 0.5
ycms

FONLL: JHEP1210(2012)137;

MNR:

Nucl. Phys. B373 (1992) 295

FPS09: JHEP 04 (2009) 065

Grazia Luparello

HP2016 - Wuhan (China), 23 - 27 September 2016

al cross sections

© Measurement done in p-Pb collisions at
Jsnn= 5.02 TeV

© y-differential cross section does not vary
In the considered y interval

© (Good agreement with the cross section
calculated from FONLL multiplied by an

Roa based on MNR+EPSQ9 predictions
and by the atomic mass number A

24



HLI;;E uI|pI|C|ty dependenceo open HFprooI uctlonpp
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+6%/ 3% normalization unc. not shown
+ 6% unc. on (dedn) / (dN/dn) not shown

llllllllllllllllllllll

L Ll

lllllllb

B feed-down unc.

Tl'lllllll

B fraction hypothesis: x 1/2 (2) at low (h»gh) multuphcnty

— — — — — — — — — — ——

| lllllllll

.......

o
-t

‘A'”s‘“é‘ 7 8

Self-normalised yields

dzN/dyde B Ymulz/( mullmeult )

event

(dNldydpr)  Y*/(€” XN gyl €™)

o Self-normalised D-meson yields
increase as a function of the charged-
particle multiplicity

o Compatible for the different D-meson
species
® Faster-than-linear increase

 Suggest that MPI affect hard
momentum scale relevant for open
heavy-flavour production

Charged-particle
multiplicity at mid-rapidity
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. D meson yields vs multiplicity in pp collisions

JHEP 09 (2015) 148 d> N/dyde - Ymuu/( mult N"'“")

event

(d°Nldydp;) Y™ I(€™ XN g, ™)

\®)
(%2

~ e T A~ SR N —
Q L ALICE pp \s y TeV 1 Q Z ALICE, pp \s = 7 TeV
-g 25 Average D°D*, D** meson, |y|<0.5 - -g ~ ¢ Average D”, D', D** meson ly|<0.5, 2<p <4 GeV/c
O " - 1 <p, < 2GeV/c 138 20 # Non-promptJiy — e’e, |y|<0.9, p.>0 l
= - - 2< p < 4GeVic 42 B 7
% 20 4 4<p < 8GeVic 1% N 1
~ - - 8<p<12GeV/c 4~ . J
~ [ -+ 12<p < 20GeVic 1> 15} ]
Qt— 15— - QI- i 1
5 E 138 ]
> [~ 12D 10__ _
O 10__ g i
< - ~4Z L ]
T 1%
= . 5 $ =]
: * +69/-3% normalzation unc. not shown : : ¢ +6%/-3% normalization unc. not shown :
L .’ 4 G%unc on (aN drl)/(dN dmnotsnown - - £ 6% unc. on (GN/dy) / (dN/dy) not shown _|
G L 1S e e e e e e i : . _4*“;“1AutlatulLtulttt;lts;olososhu;
g 04 B fraction hypothesis: x 1/2 (2) a| low (rugh) mulhplucny = § 0.4 B fraction hypothesis: x 1/2 (2) at low (high) multiplicity E
g 0.2k E 0.25 -
8 o :
302 1 % :
@04 . . . . . ] w04 . . . . ) . e
0 1 2 3 4 5 6 7 8 g 0 1 2 3 4 5 6 7 8 9
(ch,/dI]) / (chh/dn) (chh/d'n) / (chh/dn)
Charged-particle mult @ mid-rapidity Charged particle mult @ forward-rapidity

o Faster-than-linear increase of self-normalized D-meson yields as a function of the charged-particle
multiplicity at mid-rapidity

© Similar increase with multiplicity for D mesons and non-prompt J/W (i.e. for charm and beauty)

o Similar trend introducing an n-gap between the region of D-meson reconstruction (mid-rapidity) and
multlpI|C|ty estimation (forvvard rap|d|ty) -> increase is not due to pOSSIb|e bias
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041 B fraction hypothesis: x 1/2 (2) at low (high) multiplicity
02k 3
0: B
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04F . e 3
0 05 1 15 2 25 3 35 4 4.5
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Charged particle mult @ forward-rapidity

o Faster-than-linear increase of self-normalized D-meson yields as a function of the charged-particle

multiplicity at mid-rapidity

o Similar increase with multiplicity for D mesons and non-prompt J/W (i.e. for charm and beauty)
o Similar trend introducing an n-gap between the region of D-meson reconstruction (mid-rapidity) and
multlpI|C|ty estimation (forvvard rap|d|ty) -> increase is not due to pOSSIb|e bias
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Opencharm VS hldde charm ropt and feed : dovvn

mult mult mult
pp d’ N/dyde Y /( me,,,)
(*Nldydpr) Y™ I(€ XNl ™)
D mesons: 2< pt < 4 GeV/c D mesons: 2< pt < 4 GeV/c
JHEP 09 (2015) 148 Incluswe J/W: pT>0 Non-prompt J/W: pt>0
T — P ————r— ol T— e e ————
/c;‘._ [ ALICE pp \S = 7 TeV Il /c;_' I ALICE pp \s=7 TeV ]
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e Similar increase with multiplicity for open and hidden charm (different pr and n range)

o Similar increase with multiplicity for D mesons and non-prompt J/W (i.e. for charm and beauty)
© Suggest that the effect is not due to the hadronisation mechanism
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Centrality nuclear modification factor
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© Qprp With VOA estimator: hierarchy going from higher to lower multiplicity
© Qprp With ZNA estimator: no hierarchy is present
© Consistent with charged hadrons at high pr
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© Qppp With VOA estimator: hierarchy going from higher to lower
multiplicity

® Qpprp With ZNA estimator: no hierarchy is present

o Consistent with charged hadrons at high pr
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D meson - hrged prtlcle gular Correlatlons -
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© Near-side peak properties compatible between pp and p-Pb collisions
@ No evidence of modifications due to initial-state or final-state effects within uncertainties
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