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Why Heavy flavour? %

Heavy quarks (charm and beauty quarks), due to their large masses (mc ~ 1.3 GeV/c2 mp ~ 4.2 GeV/c2) ALICE

-=> Produced via initial hard scatterings at the early stages of the collision.

-> Production cross-section calculable perturbatively down to low pr.

a )
a,b
Parton Distribution Function (PDF)  Partonic hard scattering Fragmentation

. cross-section function y
In pp collisions:
® |mportant test of perturbative QCD calculations
® Reference for nuclear modification in pA, AA collisions.
In p-Pb collisions: 1.5 - antishadowing Fer?li_
Studies provide access to cold nuclear matter(CNM) effects. e " :
Heavy-flavour yield can be modified by 10 oo S o\
® Nuclear modification of the PDFs e
® krbroadening: Multiple elastic scattering of the parton before the 0'3?0 £ hadowing ek

hard scattering. Modifies the pr distribution. i

0.2 - X, X,
® Energy loss in cold nuclear matter (in the initial or final state) e el
107 10~ 10" 1
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Why Heavy flavour? %
ALICE

Heavy-flavour production as a function of multiplicity:

® |nsights about the interplay between hard and soft mechanisms for particle production.

e Study the role of multiple parton interactions(MPI) in the heavy-flavour sector.

MPI related measurement at the LHC :

© CMS : Studies on jets and underlying event (eur. Phys. J. C73(2013) 2674).  CMS.pp {s=7Tev RT<24,p77 2 025 Govie
PYTHIA cannot reproduce the trend in data without MPI. % 1.5 all oh. particies o T B THIAG WPt ]
MPIs have a substantial contribution at large multiplicity.\,c?f\\ e E%iﬁg%% e ]
¢ oL ]
~ LHCDb : Double charm production. High Energy Phys., 06 (2012) 141). L :
agrees better with models including double parton scattering. op— =
~ ALICE : Analysis of minijet production Hep 09 (2013) 049) S | S
MPI increases at higher multiplicities S S S e
05— 304060 80 100 130,

ch
Average charged-particle pr as a function of Multiplicity

e Also allows us to study of possible centrality-dependent modification of pt spectra in p-Pb collisions.
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ALICE detector

| Inner Tracking system

|
| == _ _ == ayppeen| !
a: S Inl < 0.9 %s
1 Electromagnetic calorimeter } I e ———
(ePID and trigger) || < 0.7
o ; S ' a. ITS SPD (Pixel)
e e b. ITS SDD (Drift)
pemasiaw v avh mm A aVAN c. ITS SSD (Strip)
d. VOand TO
e. FMD
, I ]
1. ITS
2. FMD, TO, VO
3. TPC
4. TRD
5. TOF
6. HMPID E——
7. EMCal
8. DCal
9. PHOS, CPV

Timé 6f Flight |5|D Il <0.9 —
j semee et ,,,‘ --—:J:,- ;rJ“ Muon Arm

10. L3 Magnet
11. Absorber

12. Muon Tracker
13. Muon Wall
14, Muon Trigger
15. Dipole Magnet
16, PMD

17. AD

18.zZDC

19. ACORDE

V0 and ZDC !
i (trigger and multiplicity) {

e S = = ===

e — e — t (tracking and trigger for u)
. Time Projection Chamber (tracking and PID) |n|< 0.9 H %i
— N E—— —— ,, N N - L
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Heavy-flavour reconstruction in ALICE

1) HE _hadron via hadronic decays

DY s 71— KT
DT - K—ntn™

D*t — DO(— K—nt)nt

BR =~ 3.93 %
BR =~ 9.46 %
BR =~ 2.66 %

BR =~ 2.27%
BR =~ 6.35%
BR =~ 1.58%

D} — o(— K~ K+)71-+
/\+ — pK ™ 'n'
/\+ — pKO(—> 7t ™)

Vprim 77 X

HF hadron reconstruction

do_,-
: : : 0 -+

e Full reconstruction of the HF hadron via hadronic decay channel. D" - K=
® Displaced secondary vertex topology due to large decay length of HF N ae
S 130 ALICE Prellmlnary E
hadrons (D cr ~ 123 - 312 ym, Ac ¢z ~ 60 ym, B and Ap ¢z ~ 450 pm). 2 o p-Pb, {5yy=502TeV E
® PID of the decay products (kaon and pion ID for charm hadrons). g gnd_ékgge conj. |
] ] . . *g 10; 2<p <3GeV/C€
® |nvariant mass analysis to obtain the raw yield. e °3 ! E

C S(30)=11827£239 Sy
C u=(1.8676 = 0.0003) GeV/c®
6F o=(11.0%0.3) MeV/c?

:\\I\\\\‘\\\\‘\\\\‘\\\\‘\\\\I\\\\
S 1.75 18 185 19 1.95 2
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Heavy-flavour reconstruction in ALICE

2) lepton channel ALICE
~ 7)) - I I I I T I I I I
[ cb—(e+p)+X BR=10% ) '%_’, -+ ALICE Preliminary 1.065<y__<0.135 1
L | p-Pb, (s =8.16 TeV .
Electron Channel: Heavy-flavour decay electron (HFE) - . -
® Electron identification: 0 ;5<p><o1‘11 cevie
Low and intermediate pr : TPC and TOF - “ TGO 3
: “0"“":::0‘““‘ :
Intermediate and high pr : TPC and EMCAL R
2| + _
10 E H’ﬂ - Unlike-sign pairs E
n +++ e | .
. . B -*Like-sign pairs ]
e Background (z%and s Dalitz decays, y conversions) subtracted 4! ]
with e'e-invariant mass analysis . | oJr 605 .04 0.06 0.08 0.1 0.2 0.14 046 018 0.2
m,, (GeV/c?)

Muon Channel: Heavy-flavour decay muon (HFM)

e Muon identification: Muon arm (tracking, trigger and absorbers for muon -4.0 < 5 <-2.5).

e Background from primary =, K decay subtracted — via simulation tuned on central barrel data:
data-driven MC cocktail

Background from W/Z subtracted — with templates obtained from simulation
Background from J/y subtracted
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Multiplicity estimation in ALICE

Charged- particle multiplicity estimation: ALICE

e At mid-rapidity || < 1, charged particle multiplicity is estimated using SPD tracklets.

» SPD tracklets - reconstructed by connected hit in either of SPD layer with origin at the vertex.
® The variation of the SPD efficiency with the z position of the primary vertex (zvertex) iS corrected using a

data-driven method. Work in progress
Co T ! A AL B A L ] 407\ L B B B T T T T T
104 = [ ALICE Preliminary ]
= -»-Corrected 3 s p-Pb,M:SJGTeV -e-Corrected profile B
ol -~ Uncorrected é 3 i |nlabl <1 - Uncorrected profilei
MB . vt -
: 34%"" - MA -
104 3 C . ]
corr _ Poi 1 0 N
= — roisson ] - Y
l'}"klts ﬂ'klfS 10° ﬁ: Soi :..“'ﬁ// “~ 7:
1 E .r/ ..\E
10° 3 28— d" %
3 a4
26— * —
g = - C 4 ]
< Nret > corresponds to Zyertex = Zo pOSition " H | . 3
. . — o R Covo b by b b by b by by by 0y
where < Nikits > IS maximum. e e R S

Correlation between Nch and Nirkits

® The efficiency loss at zo(reference point) and other track-to-particle-
corrections need to be taken into account to evaluate the actual
charged-particle value Nch. Corrected using MC information.

corr
trklts

N

c

h=

4 lllllltllllAlllll I lllllllll Illlklllll
20 40 60 80 100 120 140 160 180 200
Work in progress '
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Heavy-flavour dependence on event multiplicity: self-normalised yield

® Self-normalised yield of heavy-flavour decay muons ( Vs = 8 TeV, forward rapidity) and electrons
(\s = 13 TeV, mid rapidity) versus self-normalised multiplicity.

e Multiplicity measured using SPD tracklets at mid rapidity (|»| < 1).

ALICE

P T T T T | T T T T | T T T T T T T T
>SS — -
B T 12— ALICE Preliminary —
T [ pp, Vs=8TeV :
— i —
2 g o[ M HF, 2.5<y<4 F
. e 2«< p, < 4 GeV/c _
8l 4<pT<6GeV/c —
- A 6< p, < 8 GeV/c i
6— v 8<p_<10GeV/c ﬁ] ]
"+ 10<p_<14GeV/c ] e N
i 14<p <20GeVic FET e .
o B e ]
L D et 3% normalization unc. not shown i
= o e 4% unc. on (chh/dn)/(chh/dn) not shown -
O_--‘*'_- 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | | 1 1 1 _|
0 1 2 3 4 5
dN_/dn
(chh/dn>

pp, Vs =8 TeV
c,b—ou,25<y<4

® The self-normalised yields show a faster than linearly increasing trend.

® Higher ptranges show tendency for steeper increase.
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(dNg/dn)

/

(dPN/d p,dn)

(N/dp_dn) / <N/ dn>ye,

ALICE Preliminary
pp, \s=13TeV, |n_| <1
c,b—e, (ly| <0.8)

—
N

—_
N

o]
III|III|III|III|III|III|III|I

—_
o

—— 0.5«< p. < 1.5 GeV/c
—+— 15«< p, < 3.0 GeV/c

oA

:—r—lllllllllllllII|III|III|III|I—

—=— 30< pT<4.SGeV/c
o .
6 Y @ )
m e
4 SR
2 e
T *+ 5 % uncertainty on multiplicity not shown
B R A T B N R S N
Z25F
s |
01'5:_
2 g 8 e
(S s
.05} .
gO:IIII|IIII|IIII|IIII|IIII|IIIr
v 0 1 2 3 4 5

(dN/dn) / <dN/dn>pe .o

pp, Vs =13 TeV
c,b—e,|y|<0.38



Heavy-flavour dependence on event multiplicity: self-normalised yield

ALICE

Comparison of self-normalised yield at forward (c,b — p ) and at mid rapidity (c,b — e, D-mesons)

OA16_I T T I.I.I LI L R D D I I L L L 1T '_ >\/>\‘20_| LA L I L L N N N I R L I L Y I N L L B L L N B
g [ ALICEPrelminary (o8 Tev 1 SRF ALICE, pp, Vs=7 TeV, JHEP 09 (2015) 148 ]
— = I I * ]
5 4 pp. Vs =13 TeV, |77ch| <1 PP, 1S e — L - Average D°, D¥, D" mesons, 2<p_<4 GeV/c, |y|<0.5 _
o [ —e—choe —e— cbop . 2 216 —
s I . A= ALICE Prelimi =8 TeV ]
S 12— 1.5< p_<3.0GeV/c 2< p_<4GeV/c —] - reliminary, pp, \s=c le 7
o — T T . 14— ut « HF, 2<p_<20 GeV/c, 2.5<y <4 ]
% [ li<os 25< y<4 . - T ]
: 10 £ 5 % uncertainty on * 4 % uncertainty on -~ 12— Pp; \s=7 TeV: +6% -3% normalization unc. not shown ]
'{51 —  multiplicity not shown multiplicity not shown — E 6% unc. on (chh/dn)/(chh/dT]) not shown E
% 8~ - y=x $|E| ] 10— B - D feed-down unc. not shown ¥ =
2 L i — ]
C\'\-c/ — — 8— pp, Is=8 TeV: 3% normalization unc. not shown B —]
6 . _ 4% unc. on (dN,,/dn)/dN_/dn) not shown =
- H ST 6 Y = E e ]
4— . LT . - o] ]
- . e ] ‘e e =
B o ® -7 . e L .
2— _/._./""‘ — 2— _I_I_F-I ----- ]
B " ] - rou- - 1" N
o ’ | | | | | - O_.q'": 1 Ceoo b e v b e e b b e by T

O =1 1 Q 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 2 3 4 5 6
(AN /dn) / <dN_/dn>, e, o cn 9N
(N _ /dn)

e Different trend of self-normalised yield for mid rapidity (c,b — e) and forward rapidity (c,b — y ). However
for D-meson the trend is compatible with heavy-flavour decay muons within uncertainties.

e difference in the trend of HF decay at mid-rapidly and at forward can be due to autocorrelation effect and jet
bias.

» Due to overlap in the rapidity regions of multiplicity estimator (mid rapidity) and HF yield (c,b — e, D-
mesons at mid rapidity).
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Heavy-flavour dependence on event multiplicity: model comparison

I 4<pT<6GeV/C

r 8<pT<10GeV/c

(AN, /AN fdn)

(AN, /AN fdn)

lIIIIIIIIIIIIIIIIIIIIIIIIII
6 < p. < 8 GeV/c
w -
“
| e ]
**
IR e
““ -
L)
| L i l l
1 2 3 4 5
(AN, /d)/(dN | /dn)
ALICE Preliminary

PP, {s=8 TeV
ut « HF, 2.5<y<4

B EPOs prediction (v3.210)
—@— Data

3% normalization unc. not shown

4% unc. on (dN, /d n)/(chh/d 1) not shown

A

LICE

ALICE Preliminary

pps “E= 13Tev ’ |770h| <1

c,b—e, (ly| <0.8)

Data PYTHIA 8.2 (Monash2013)
- 0.5< p.<1.5GeV/c
- 15«< p, < 3.0 GeV/c
- 3.0< p,<4.5GeV/c

* 5 % uncertainty on multiplicity not shown

1 2 3 4

— ¢, b — y data compared to EPOS3.210 prediction without hydrodynamicsphys. Rev. ¢ 89 (2014) 064903).

e EPOS3.210 underestimates data at higher multiplicities for all pr ranges.

— ¢, b — e data compared to PYTHIAS8.2 prediction (comput. Phys.Commun. 191 (2015) 159).
® PYTHIAS8.2 predictions fairly match with the data.
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Heavy-flavour dependence on event multiplicity: self-normalised yield

Comparison of self-normalised yield of D-meson with HF-decay electron at mid rapidity.

/\l_ [Tt pr e e I T 1T 17T I |||||||||||||||| ]
% 25 __ %LICE __ /\ B | | | | I I I I | I I I I | I I I I | I I I I | I _I
= - Average D°, D", D** meson i > 18 —
Q = - Q" : ALICE Preliminary JHEP 1608 (2016) 078 7]
= ool 2P<4GeVicly, <05 ] B g PPb \sy=8.16TeV p-Pb, |5, = 5.02 TeV -
o\l - _ . B
o ~ ¢ pp, Vs=7TeV - ZL:“ C cb—e -1.165<y_ <0235 Average D°, D', D™ ]
— E. p-Pb, |sy = 5.02 TeV ] N 14— ®3< p.<6GeV/c -096<y <004 ]
E'_ 15[~ "~ Y - ®6<p <9GeVic "©-2<p <4 GeVic ]
S - i > 12 4+9<p <14GeVic "B 8<p <12 Gevic —
%\ B | 'Z._ - —ey= X shifted by & x = 0.1(all), 0.4(last) ]
E 10— ] I S 4o = 5% uncertainty on multiplicity = 6% uncertainty on multiplicity
e | w L not shown 7 _|
o« - T s not shown :
S b i z = -
S — 6//3/(3 1%) in pp (p-Pb) - o 8 : i
: ".; ___________ ;orr;alis;tio.n uonc. r:)cﬁ sF:wwn : — @ ]
B P T + 6% (6.3%) unc. in pp (p-Pb) | 6 - - —]
L .o on (chr/dn)/(chh/dn) not shown | | =
. ‘_v‘!—l ! 111 1 ! 11 1 | ! 1111 ! 1111 ! 111 1 ! 111 1 ! 111 1 ! | - -+  mwm  _---"" p—
8 0.4 B fraction hypothesis in pp and p-Pb: x 1/2 (2) at low (high) multiplicity _; 4 __ g _____ ]
-] C ] B - ]
c 02__ ] T - -
= = ] - e e ]
S E = 2 B B
3 E T = ]
- C L L L L L L - -~ -lE I IR | v 0 0 [ v 0 oo Ll
o 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5
(dN/dm) / (@N_/cin) dN_/dn / <dN_/dn>

® Compatible trend in both pp and p-Pb collisions.

® High-multiplicity p-Pb collisions: MPI (like pp) but also have higher number of binary nucleon-nucleon
collisions.

® The trend of HF-decay electron is compatible with the average D meson.
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Heavy-flavour dependence on event multiplicity: Model comparison

arXiv:1602.07240v2 ﬂ L I C E
/\l_ [rerrprrrrprrrrprrrrrrerprrrrprerrprp rrrrprrrrprrrr e r et e e e T T Com arisonofself_normalised ieldof
Q 14r T - -EPOS without hyd . P y
<3 ALICE T without ydro 1 D-meson in p-Pb collisions at 5.02 TeV
© 12 PPPb\Sy =502TeV T EFOSwith hydro 1 with models.
E i % D meson T ]
Q B feed-down and normalisation T ]
O uncertainties not shown T 1 EPOS 3.116 without hydrodynamics
~~ L 41 i
o o 1 : 4 initial condition: “Parton-based Gribov-
Q ’ y . . .
2 6 Y T / 1 Regge’ formalism of multiple scatterings.
g b P T S ]
g ot T - . : :
T T " ), t A 1 EPOS 3.116 with hydrodynamics
2:_ ()’ 1<p_<2GeV/ict ({"” 2<p_<4GeVic{ along with the initial condition, a 3D+1

A ey 1 viscous hydrodynamical evolution s

IIII|IIII|IIII|IIII|IIII|I||||||||I|| IIIIIIIII|IIII|IIII|IIII|IIII|IIIIIII

_/é"m_— -+ 1 applied to the core of the collision
5‘ 121 + -
=< b T 1 @ measurements agree with the EPOS 3
S + ] model calculations within uncertainties.
~ 8:_ . €1 P |
Q- of \/ R S/ -1 ® The results at high multiplicity are better
_g, i ,* T ~ 4‘ reproduced by the EPOS 3 with
g af /'»\’,f:’/ T /,,../—;ﬁ/" ] hydrodynamic evolution.
S i s - ] — Faster than linear increase
- 2:— ‘/ 4<pT<8GeV/c u” 8<p <12 GeV/c-
;,_.fa’ﬂ....|....|....|....|....|....1.raf1....|....|....|....|....|....|..
0O 1 2 3 4 5 6 7 2 3 4 5 6 7
(dN/dn) / (chh/dn> (dN_/dn) / (chh/dn>
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Heavy-flavour dependence on centrality: Qppo

_n.g_ 25 T XI_II IIEIE III TT I TTTT I TTTT I IIIIIIIII I_ ﬂ-.g_ 25_ Ll
e CE Preliminary - o i :
L p-Pb, Ysyy = 5.02 TeV -+ Average D° D*, D**, 60-100% ZN energy |
2 0 —] 2~ = Charged particles, 60-80% ZN energy —
- = Average D°, D", D**, 0-10% ZN energy
e Charged particles, 0-5% ZN energy
1.5 — 1.5 —

Y

cent
o el : B cent _ 1 dePb /de
: peripheral pPb Tlgl%%t > d o, / dp;
oL N NI IS IS PR I IR R
P, (GeV/c) p_ (GeV/c)
v
3F ALICE Prellmlnary T pPb, |5y =502TeV -
2_5_bc—> e" +¢e)2 m —1.06<ycms<0.14 3
o
® Central and peripheral results are compatible with S W ‘H‘ mﬂﬁﬁ ‘H‘ 5
peripheral . L LS SRR LR R
each other and with unity for D meson and HF- 05k E E
“F 0-20% ZN energy ] 20-40% 2N energy ]
decayeIeCtrons' ® | O=_|...|...|...|...|...|...|...|..__._|...|...I...I...I...I...I...I..__
3:I"'I"'I"'I"'I"'I"'I"'I"__'__I"'I"'I'"I"'I"'I"'I"'I"_:
o D-meson Qppy, similar to charged particles within 2,57 I
uncertainties. o 2 E: % ;
S T N VTR R
B LN —ﬁ-- ﬂ_ﬁ_ ------------ _$_ -4
o _
- 40-60% ZN energy 60-100% ZN energy
0] R P R AP R PP BRI A= =l B EEPI BT P P BT AP BT W=
2 4 6 8 10 12 14 16 2 4 6 8 10 12 14 16
P, (GeV/c) P, (GeV/c)
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® Nuclear modification factor provides access to

cold nuclear matter(CNM) effects.

® Qppb: centrality-dependent nuclear modification
factor. — centrality-dependent CNM effects.




Heavy-flavour dependence on centrality: Qcp

S
]

2

1.8

1.6

1.4

1.2

— ALICE Preliminary
— p—Pb, sy =5.02 TeV

| L | L | L | T T
e Average D°, D¥, D*
= Charged particles

III|III|III|III|ImIII|III|III|III|III|

]
0.8l
0.6
0.4
~  Central: 0-10% ZN energy
0.2 Peripheral: 60-100% ZN energy
O:IIII|IIII|IIII|IIII|IIII|IIII|IIII|II
0 5 10 15 20 25 30 35

P, (GeV/c)
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ALICE

® (. Ratio of most central collisions to the most
peripheral collisions spectra.
Central : 0-10% Peripheral : 60 - 100%

P
< Tegnt >

Ocp — N Idpy /ngggi/de
<T7p, >

e Hint of D-meson Q¢ > 1in 2 < pr < 8 GeV/c with

1.5 o significance.— similar trend as charged
particles. Initial or final-state effect? Need model
for interpretation.
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Heavy-flavour decay electron and inclusive muons v>

. . ‘I_/'\ T T | L | L | T T | L | T 177 | L | I:
® Two-particle correlations between HF-decay g 0.7 Auce (65) » e - charged paricie coretation = I LICE
- . . -Pb, \[s, =5.02TeV o _ pe . 126<y° <034
electron (central rapidity) with charged particles at T’Mldﬁg °Y 2<py<4GeVic, 126 <y,

0.3< pTCh <2 GeV/c

-o-0-20% VOA class
% 60-100% VOA class

central rapidity in high-multiplicity (0-20%) and
low-multiplicity (60-100%) events.

- baseline (
© o o o
wWw S~ 01 O

® Jet bias subtraction: high mult. - low muilt. N .
|2 0.2 -+
>(‘\] AN L DAL L L B L BN | =>|O .
0.2 ALICE —e— (c,b) — e, Il <0.8, Ayl <1.2 ] © — 0.1 -
_ p-Pb, \/S_NN =5.02TeV —— Charg. part., Inl <0.8,0.8 <IAnl <1.6 - N PY 0 0___’::.: ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, :-Q: s R
" (0-20%) - (60-100%) —4— u, p-going -4<n<-2515<lAn<5 P Tk - .
0.15 —+— u, Pb-going -4 < <-2.5, 1.5 <Ayl <5 ] FZI—O-‘I;_.BaseIine stat. unc. h20% 3% Agforrelated syst. unc. =
B — ] _0.2 M Baseline stat. unc. 60\100% 1% A@forr. syst. unc.in jA¢[ <1 3
- _*—*_ ] .:||||||||||||||||||||||||||||||||||:
0.1+ H E| — —1 0 1 2 3 4 5
I =l ] A (rad)
- Eﬁ%ﬂi § .
. — @ — 7 Modification
0.05 M= e rL -
L — i T i
ok . e Positive vz observed for HF-decay electrons
_I 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |_ [ [ .
1 2 3 4 5 6 (1.5 < pt < 4 GeV/c) with significance of ~ 50.
B L L L B B B B R R
0.12 :_ALICE Preliminary Inclusive p+, 2.08<y_ _<3.53 e Effectis qualitatively similar to the one observed for

A[-P-Pb {5y =816 TeV light flavours and inclusive muons.

VA2, IAnl > 1}
o

o
o
o3

® Collective effects can be present. Or Initial or final
state effect? — need model predictions

[0l

i
|||||||J|||||||||||||||||

L

0.06 - EL
0.04 |- — Systemaﬁc'UncEerE'—taimy { Positive v2 observed for inclusive muons.
0.02— —— Multiplicity class CL1: 0-10% . _
L 1 Multplciy class GL1: 10-20% ® Method: Q-cumulants with 2- and 4- particle
S S - — correlations
[N (GeV/c)
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ALICE

& Multiplicity dependent production of heavy-flavour hadrons and leptons results are presented in pp and
pPb systems.

® Results show stronger than linear enhancement as a function charged-particle multiplicity
estimated at mid-rapidity.

® The factors that can be attributed to this trend are contribution from Multiple- Parton Interactions
(MPI) and further influenced by multiple binary nucleon—nucleon interactions, and the initial
conditions of the collision modified by CNM effects in p-Pb system. or auto-correlation effects.

® Further investigation is needed and also model comparison to better understand the trend.
= Qppnr compatible with unity for HF-decay electrons and D mesons.

= Hints of Qcp >1 for D mesons in 3 < pr <8 GeV/c (~1.50), possible modification of the production.
From initial- or final-state effects?

o Positive v2 measured for HF-decay electrons with more than 5o significance for 1.5 < pr <4 GeV/c.
Collective effects? Initial- or final-state effect?

= Positive v2 measured for inclusive muons.

Thank you!
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ALICE

Back-up slides
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Total Charm cross-section

3 IIIII I | lllllll I | | LR 1 I Illllll

= | —@— ALICE (total unc) o
ol 04 [ ALICE extr. unc. e -
O© [ —&— ATLAS(total unc,) L7 .
@) - [__] ATLAS extr. unc. . ,$ -
| —f=— LHCbD (total unc.) i
i * STAR i

A PHENIX _e””
103:_ —— NLO (MNR) —

» "] HERA-B (pA)
10 - B E653 (pA) =
5 V' E743 (pA) B
- , ¥V NA27 (pA) .
- ' —

,I ‘ NA16 (pA)
!

10 ! % O E769 (pA)
- ' =
NEEE VAR RN Ll Lol n

3 4

10 10° 10 10

/s (GeV)
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ALICE
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chematic view of a pp interaction in which a hard scattering between

two valence quarks (red box) takes place
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D-meson yield vs Multiplicity in pp at 7 TeV

ALICE
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D-meson yield vs Multiplicity in pp at 7 TeV compared with models

Percolation(Ferreiro, Pajares, ALICE
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