Measurement of the D* meson production

in Pb-Pb and p-Pb collisions with ALICE
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Inner Tracking Heavy flavours as a probe of the Quark-Gluon Plasma
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¢ Heavy flavours (i.e. charm and beauty quarks) are produced in the initial stages of the collision

Innermost silicon
detector for tracking and
reconstruction of primary

* Heavy-flavours production time: tproq S fi/mempy ~ 0.1(0.04) fm/c

* Quark-Gluon Plasma formation time at LHC [1]: tform ~ 0.3 fm/c

¢ Heavy flavours experience the whole system evolution interacting with the medium constituents
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g "&\lm!f - 0wy s B ¢ Nuclear modification factor Raa : ratio of the measured yield in AA collisions to the one in pp

interactions scaled by average number of binary nucleon-nucleon collisions (Ncol)
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S 11 | B Time of Flight

U PR — | Provides information about the in-medium energy loss
Part.lcle.ldentlflc.atlon Raa(pr) = 1 dNaa/dpr mechanism, the dependence on the mass of the quark
with time-of-flight l Y Neou dNyp /dpr (comparing c and b quarks) and the colour-charge
dependence (comparing heavy flavours with light hadrons)
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¢ Elliptic flow vz : second harmonic coefficient of the Fourier decomposition of the azimuthal
distribution of final-state particles referred to the reaction plane (Ugp)
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Provides information about the participation of heavy flavours in the
collective expansion and their thermalisation in the Quark-Gluon Plasma

D+ in Pb-Pb collisions

Nuclear modification factor Raa

Reconstruction of prompt D* mesons in ALICE

+ M M M M < 2_| T TT T T T T T T T T T T T T T T T I_ ° Mo ° 2 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
. Dh mes;)ns and their charge conjugates are reconstructed in the hadronic decay £ ALICE Protmany : . Measured nuclear modification factor for Q::E E ALICEl Prelliminlary | 5
O ] * . . ° o 18— —]
channe ‘: o 050%PeP (S = 5.02 TeV E D+ D%and D™ in semi-peripheral collisions - Average D°, D', D**, |y|<0.5 :
I D+ — K_7T+7T+ E ly|<0.5 1 at \/SNN = 5.02 TeV compatlble within 1'6:_ ® 30-50% Pb-Pb |s,,, =5.02 TeV E
' 1.4 = D° = uncertainties 1.4 = 30-50% Pb-Pb \s,, = 2.76 TeV, JHEP 03 (2016) 081 =
. : « . . - +D* - . . . . ¢ 0-10% Pb-Pb \s,, = 2.76 TeV, JHEP 03 (2016) 081 ]
¢+ D* candidates built combining triplets of 1.2- D" ¢ Suppression observed in semi-peripheral e E
tracks with proper charge combination o3 | —— l """""""" E collisions smaller than the one in central i R N-
s : . . en markers: pp p.extrapolated reference .
K- ¢+ Decay topology fully reconstructed 0.8 E collisions 0.8 open markers pp by exapoee -
D* decay length ¢ Particle identification (PID) applied to the 0.6;—- ' I —; ¢ D-meson nuclear modification factor in 0.6t H + —
PV daughter tracks 0.4 1" CHH- - semi-peripheral collisions at VsnN = 5.02 TeV 0.4 EBB@@&% E ' —
10° N ] M : N ]
. . . . & LI SR L L L L IR B 02__ Filled markers : pp rescaled reference ™| Compatlble Wlth the One measured at 02-— B _B_i - —
& S@IECtIO“ Cl‘ltel‘la applled on reconstructed O 1-2’_ ALICE Prel|m|nary ] - Open markers: pp p_-extrapolated reference: \/ _ E _B__E_ E
. ..o % ,30_50%Pb_Pb’m=5_02TeV O||||||||||||||||||||||||||||||||||||||| SNN—2.76TeV O RN RN PR I AN AT
geometrical quantities (e.g. the decay length)to = | o «pr : 0 5 10 15 20 25 3(()(3 93\5/ /0)40 0 5 10 15 20 25 30GI 33/ 40
improve signal over background ratio = T :”dCharger\;‘/" ] Pr | | | | p; (GeVic)
. . . . . 4(3 : < pT< e C : o o >(\] : T T T T T T T T T T T T T T T T . T I. T T |:
§ S[gne}l ex.tracted by flttu?g the invariant-mass S og E"Ipth flow Vo 04l ALICE Preliminary -
distribution of the candidates K - 30-50% Pb-Pb -
0.6 40 - n
IR AL e PR, | 8 __I LN B L .| |.| LI B L B B B 03_ |y|<08 ] + 0 : o-
& 1F ALICE Proimimary T E 1= (1.871+0.001) GeV/c? i < 03E ALICE Preliminary - - Svet. from dat - : MEE.ISUI‘ed V2 fo.r D and D in semi
S | 3050% Pb-Pb : 0.4 o = (14 £ 1) Mev/c? - =0.25" b 00 B E 0.0k J$‘ L] Sys ' fmm Bafa B peripheral collisions at VsnN = 5.02 TeV
= F sy =5.02TeV | S(30) = 1476 + 89 ] h s . rompt +’ ] r # W Syst. from B feed-down— . Pl P
x| T S 75T ie e Te ies 2 Q" gof :g;zrt"?rto?n data E - ) i compatible within uncertainties
g E My (GEV/c?) % T 20 Syst. from B feed-down ] 0.1 **_ g ¢+ D-meson elliptic flow larger than zero
: A o | | 0.15/- E : B ; A
: B ¢ Efficiency correction computed with MC : ] R R = - for 2 <t I,:oTI< 10 (EeV/c, lfnilcatmg that the
L F . . : : 0.1 - - - azimuthal anisotropy of the system is
T A Feed-downD - simulations based on HIJING events enriched with - - - - PY Y
: o : = B A ] - : 0.1~ '+ Prompt D", D" average, s, =5.02TeV transferred to the charm quarks
PYTHIA cc and bb pairs 0.05F - - VA{EP, [A7j>0.9) - 5
. . - ] e PromptD°, D*, D" average, \s,, =2.76 TeV ] ; 1 i
B o e ¢ Subtraction of D* mesons coming from B-hadron 0 = ~0.2-  v(EP}, PhysRev.Lett.111, 1o§:”e,ol1 - ’ Ref/““ compatible with the measurement
E = . R . L _ AR T R N N AN N N B L1 1 L1 1 | —
E decays based on theoretical calculations of their 0055 E 5 10 15 20 2 at Vsny = 2.76 TeV
5 10 15 20 25 st(OGeV/SCS) production cross section (FONLL [2]) : ﬁ/(?;%O;/o Pb-Pb, \s, = 5.02 TeV ] P (GeV/c)
0.1 I<O. -
Coovov v b b by by T
¢ Reaction plane for the elliptic flow measurement estimated with the reconstructed 0 1015 22 (666/50) T R e R
T ‘6 ALICE Preliminary — 4f- ALICE Preliminary Po—

®* 60% small-q2 i e 60% small-q2 i

event plane

- 30-50% Pb-Pb, |/sy, = 5.02 TeV
““L Prompt D°, D* average

- 30-50% Pb-Pb, Sy = 5.02 TeV
5[ Prompt DY D" average

et

= 20% Iarge-qlpcé = 20% Iarge-q;PC:

C ¢ unbiased ]
N E]Syst. data —]

Syst. B feed-down

Event-shape engineering for elliptic flow

¢ D-meson v2 measured for classes of events with different average
elliptic flow in the same centrality interval e g
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¢ D* v, evaluated with the anisotropy between the in-plane and the out-of-plane

v.{EP} (ESE-selected) / v {EP} (unbiased)
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——— D* in p-Pb collisions

Fraction of prompt D* with a data-driven approach 8 Folwr sacae | | Fprots,searev AL + The fitting function includes three different contributions
W 102 P2V, 11n=0.8740.05 h R E
¢ Measured raw yield includes prompt D* (which derives directly from the : ot - § — rompt tood — down
hadronisation of a charm quark or from the decay of excited open charm and TR, L Y Zi: D’>K : | F(do) = S { forompt - I' (o) + (1 = forompt) - (do) }+
charmonium states) and feed-down D* (coming from B-hadron decays) 1 ook : | +B - FP%&(d)
X . B L
400 200 0 200 400 & TTTBETTTI0 52025
. Impact parameter (um) p, (GeV/c) where:
Prompt &  For et o g 1.2F : . : :
) g [DoKmm Spr8GeVic 1 g ¢ * forompt is the fraction of prompt D* in the raw yield
T L =0.89+0. C . . . .
do#0 e 8 * § and B are the signal and the background in the selected invariant-mass
y K Xf % poker ; region
A Feed-down " ExJFoNLLbased method o frromptis the detector resolution term (Gaussian function plus a symmetric
. : = |mpact-parameter fit exponential term)
o [ieed-down js the convolution of the distribution which describes the intrinsic
¢ Fraction of prompt D mesons usually estimated using theoretical predictions of £ _ "E(pa.d parameter distribution of D irom B and the resolution term
duction cross sections for brompt and feed-down D mesons S gL e Prompt NG 009005 * [ is the function describing the combinatorial background, modelled by
pro | . promp . / o oo homB : fitting the impact-parameter distribution obtained from the side-bands of
¢ An alternative data-driven approach exploits the different shape of the distributions 10¢ . the selected invariant-mass region

of the transverse-plane impact parameter to the primary vertex (do) [3]
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* Fraction of prompt D* measured via an unbinned log-likelihood fit of the do 1?’ * [B:& 02; ] ¢ The fraction of prompt D mesons with data-driven method is compatible with
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