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Outhine of the talk

ALICE

+ Physical interests in:
v heavy-flavour as probes of the Quark-Gluon Plasma (QGP)
v/ Ds* measurements

+ Analysis strategy in ALICE

+ Results in:
7/ pp, p-Pb and Pb-Pb collisions

+* Summary and conclusions
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Heavy flavours as probes of QGP

ALICE LHC 7 TeV, pp -> B*/D* + X =——

* Charm and beauty quarks s 4 Belas o
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Heavy flavours as probes of QGP

ALICE
* Charm and beauty quarks

produced in the early stages of the

collision in high-Q partonic
scattering processes:

— pQCD description
— time scales « 1/0Q <
QGP formation time

108 H

10° |

do/dp; (pb/GeV)

10% Jig

10° |

=
[ pp—>B"+X N

| A FONLL [f(b — B*") = 0.403] ]
CMS B* —=— |
\ cMs B® —=—+ ]

b->B

r LHC 7 TeV ~

CTEQ6.6

L ly|<05 .y

ratio to FONLL

p; [GeV]

* Parton in-medium energy loss due to elastic and inelastic processes

doy/dp, (Pb/GeV)

ratio to FONLL

: FONLL [f(c > D*) = 0.238]
F f% ALICE D* +——=— 7
/ ]
& THEP 10 (2012) 137 |
& ]
% c->D
Q L
E pp—>D*+X gy
L Credes o~

 colour-charge dependent: (only for energy loss via gluon radiation)
stronger for gluons than for quarks (factor 9/4), BDMPS model [1]:

S ——

< AE >oc a,CrgL?

e guark-mass dependent: stronger for lighter than for heavier quarks [2]

A. Barbano

[1]: R. Baier et al. Nucl.Phys. B483 (1997) 291-320

[2]: Dokshitzer, Kharzeev, PLB 519 (2001) 199
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Heavy flavours as probes of QGP

ALICE

* Charm and beauty quarks
produced in the early stages of the
collision in high-Q partonic
scattering processes:

do/dp; (pb/GeV)

10% Jig

10° |

108 H
5L == ==
10 F pp > BY + X <

r LHC 7 TeV

L ly|<0.5

FONLL [f(b > B*%) = 0.403]

b->B

CTEQ6.6

CMS B* —=— |
\ cMs B? —s— ]

— pQCD description
— time scales « 1/0Q <
QGP formation time

ratio to FONLL

p; [GeV]

* Parton in-medium energy loss due to elastic and inelastic processes

doy/dp, (Pb/GeV)

ratio to FONLL

E pp—> D" +X

- LHC 7 TeV
- CTEQ6.6

-----------------------------
FONLL [f(c > D¥) = 0.238]
ALICE D* —=— 7

JHEP 10 (2012) 137 |
c->D

 colour-charge dependent: (only for energy loss via gluon radiation)
stronger for gluons than for quarks (factor 9/4), BDMPS model [1]:

< AE >oc a,CrgL?

o —

e guark-mass dependent: stronger for lighter than for heavier quarks [2]

* Modification of hadronization in presence of a medium?

[1]: R. Baier et al. Nucl.Phys. B483 (1997) 291-320
[2]: Dokshitzer, Kharzeev, PLB 519 (2001) 199

— fragmentation vs recombination
A. Barbano
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Strangeness and Dg" in QGP

ALICE

S-S L L L L
. @, of
Strange quarks are abundant in QGP: '8 E
1.6~ -
. : .45 TAMU, PLB 375 (2014) 445
/ lower threshold for ss production w.r.t. a f o Non_st:ngeD P
hadron gas A S E
0.8\ E
o : . A\ /
v lifting of canonical suppression for strangeness 08¢ T E
: S 0.4 \ //__/_79\/\/‘/ _
production from pp (p-A) to A-A collisions b = E
Oo:' “5 0 15 20 25 30 35 40
. . p_ (GeV/c)
If hadronization of charm quark at low |
energy via recombination [1,2]
M ; : Physical observable:
D+
strangeness enhancement B dN / dp
Raa(pr) = S
— enhanced Ds-meson production w.r.t. to (Tan) dopy /dpr
non-strange D mesons in Pb-Pb collisions - Raa 2 1 -> binary scaling violation
— interesting comparison with
non-strange D mesons [1] Kuznetsova, Rafelski, Eur.Phys.J.C51:113-133,2007
[2] He, Min et al. Phys.Rev.Lett. 110 (2013)
A. Barbano SOQM 2015 6



ALICE detector

ALICE
TPC: ITS:
tracking and ; tracking and
PID with dE/dx vertexing
VO:
, minimum bias
TOF.. —— trigger (from the
PID with N~
Lo e, Signal in both VOs
me-or-lg ™ for p-Pb and
Pb-Pb collisions)
Collision system Isun(TeV) Lint (b?) Nevents
pp 7.0 4.8 x 10° 3 x 108
p-Pb 5.02 48.6 97.3 x 10°
0-7.5%, Pb-Pb 2.76 215 16.0 x 10°
20-50%, Pb-Pb 2.76 5.9 13.5 x 10°
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Analysis strategy

ALICE

D" = ®m > K K 1

ct =150 um

P

BR = (2.24 + 0.10)% : . ;

Signal extraction requires:

1. Specific selection of the
decay channel = Invariant
mass of the reconstructed @
meson

2. Background reduction via
\ topological selections /

A. Barbano SOQM 2015 8



Analysis strategy

ALICE
D > > K K m
¢t =150 um e K
BR = (2.24 + 0.10)% : ~ 3001013 Mod. Phys. A 29, 1430044 (2014
2 b ALICE
S 290¢ charged particles
= i $ ]
§ 200 A pp Vs=7TeV -
L; [ : = p-Pb \s,,=5.02TeV |
T 150" ® Pb-Pb s, =276 TeV -
100 s —
/ Reconstruction and \ - Y |
selection based on:

1. Excellent vertex and impact
parameter resolution

N il

A. Barbano SQM 2015 9




Analysis strategy

ALICE

_ 1000~ —— ——
Ds" 2@ > K Kt ALICE
150 g 800%—\\ July 4™, 2012
CT = m z - =R negative particles,
H K* K @ g 700 Pb-Pb, 2011 run,
i D 600F (S =276 TeV
BR = (2.24 + 0.10)% -
S S00F
T 400F
S 300F
S 200F
= 400RT
- €
O 1 1 1 1 1 L1 1 1 1
0.1 0.2 0.3 " 1 2 3 45
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Reconstruction and \ : 11_ SRS AMSAMAMAMAAE ™ Y
. = s
selection based on: a3 .
0.8 30 3
0.7 F 3]
0.62— _i g 102
0_45_ p-Pb\sNN=5.02TeV_i .
: 1= 10
0.3:— _E
\2. Particle Identification (PID)/ 3
%% 05 1 15 2 25 3 35 4 45 5
p (GeV/c)
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ALICE

pp collisions @ Js = 7 TeV

% 2010 data sample

B .
<+ 3x 10 minimum bias events

Goals:
1) pQCD tests at LHC energies

2) reference for p-Pb and Pb-Pb
measurements

A. Barbano
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ALICE

Invariant mass distributions of D, candidates in 4 p

Ds* signal in pp collisions

_I_

intervals: [2,4], [4,6], [6,8], [8,12] GeV/c

i exponential §

A. Barbano

t Gaussian + |

i fit function §
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0_|

4<p_ <6 GeVic ]
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t4 T
w=1.964 = 0.002 GeV/ic> 7
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Corrections

Phys.Lett. B718 (2012) 279-294 ;ﬂ' Acceptance x efficiency for prompt and \
> L B B A B R B R a
N § feed-down D,
2 ]
L)E IIIIIIIIIII m .......... | © ] L] [ ] [ ] [ ] +
3 107E e B - + Higher efficiencies for D, from beauty
2 ' feed-down than for prompt
L
10-2— = — ARG . . . . j
o PromptD; | \_* Efficiencies increasing with p; o
Prompt D, No PID T
«[@ Feed-down D DT raw
10-3:_ | | | | E fprompt'N S
2 4 6 8 10 12 <y
b, (GeVic) - BR - Liyt
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Corrections

ALICE
Phys.Lett. B718 (2012) 279-294 ;ﬂ' Acceptance x efficiency for prompt and \
> L I L B B B L BN i
2 [ =TT : feed-down D,
s [ R ovoves- st :
2 107F e B - + Higher efficiencies for D, from beauty
g : feed-down than for prompt
< 10-2: IIIIIIIIIIIIIIII . :
e Prompt D! Q Efficiencies increasing with p- /
Prompt D;', No PID 7]
- w3 Feed-down DY Dj: raw
ot dO’D;r 1 1 fprompt-Ns
2 4 6 8 10 12 ey b"<yﬁd

S PRy vEasass

/' Fractlon 5 prompt D ellerlioe e fpmmpt - (N D5 fromB;raw D5 ’"“;3\1
v/ beauty-production cross section from FONLL [1] calculations

v/ feed-down D, : efficiency from MC

¥

\ifpmmpt ranges from O 93 to O 87 dependmg on the 2 of the D meson

oo

[1] M. Caccuar'l M. Gr'eco P Nason, JHEP 9805 (1998) 007
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D+ pr-differential cross section in pp collisions

ALICE

+ pr-differential cross section described

S o © 10°c  ALICE, pp Vs=7 TeV =
within uncertainties by GM-VENS S F PP -
: e D - D° D*, D* JHEP 01 (2012) 128 -
1] (collinear factorisation NLO) and R " D! PLB 718 (2012) _‘
. . 0 = 3
krt factorisation [2] at LO model = F J&fr DY (L, =50nb") (x5)]
. Phys.Lett. B718 (2012) 279-294 -t —e D°(L =50nmbY -
6105"' L L L L L I IR 2105— -E- +D(L_50nb) =
I = ALICE = Yy F —+ DI (L =48nb" -
= - Di,pp s=7TeV,L =4.8nb" 7 —= —ﬁﬁz}*_ﬂ_ (b = 48057 .
S 2 o L -
10 3 O = 1 . 3
g E Theory predictions E =~ - —i— -
0 B E GM-VFNS ] -8 - ﬁ —H— " -
i 105_ LO k fact. = 1015_ _m_ 3
> = o - - [ ]syst. unc. ]
|_ — ] — —
% i | i 3.5 % global norm. unc. (not shown) $ |
21 o o . . _
\O 1 E_ ALICE data points E _§ 10 ; | | | | | | | | | | | | | | | | | | | | | | | | | §
S C statunc - . 0 5 10 15 20 25
| |:|syst. unc. = — p (GeV/C)
10 E
E + 3.5% lumi, = 5.3% BR norm. unc. (not shown) E DO’ D+ and D*+ pT_differential CrOSS
C | | | | | ] g
> esp T T Data _ — section also measured at the same energy
8 1%:_ . GM-VFNS_:
£ olfm T e =
—~ = ' — Dat = I
o 25 | o M- TN [1] Kniehl, B.A. et al. Eur.Phys.J. C72 (2012) 2082
e e === E ——— === e | — :
° °-§O—. S [2] R. Maciula, M. Luszczak and A. Szczurek,
b (GeV/c) arXiv:1207.6533 [hep-ph]
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ALICE

p-Pb collisions @ Jsxy = 5.02 TeV

% 2013 data sample

6 . .
+ 97.3 x 10 minimum bias events —— Mg =24 GeV: charm
..... Mg"‘a =9 GeV: beauty
= 1
10"
Goal: E
. 10
establish the role of cold o
nuclear matter effects T -
nuclear PDFs 10F g 1
B} 5 /%' ;
kr-broadening 10 ’@; >
10°
Pb-Pb: \ls,, =5.5 TeV
e Sy 107 e :II“" 2 1
107 10° 10” 10" 10 10° 10" 1

A. Barbano SQM 2015 16



4 D, signal in p-Pb collisions

ALICE R
Invariant mass distributions of D, candidates in 4 p.

intervals: [2,4], [4,6], [6, 8] [8, 12] GeV/c

~ 12007 e v 180T T
N= i O [ .
§ - p-Pb, \l =5.02 TeV/ ] = 160F S (30)=150=19 =
1000 100 M Events — O - ]
= . . . S 140F S/B (30) =0.72 -
N + ] - .
= 800 aDr?djhgr Ecorr:' B = 120F ALICE E
3 . 9 J 2<p_<4GeVic 3 100E 4<p_<6GeVic :
£ 600 = : ]
oo F o 80F -
400} - 60 =
_ S (80) =327 = 66 ] 40F
200E  s/B(30)=0.12 B o T
A I T AT IR PP AT IR I E NPT T R
0 01 921.047.961.98 2 2.022.042.062.08 0 9192704196198 2 2.022.042.062.08
M (KKn) (GeV/c?) M (KKn) (GeV/c?)
o 80T o 4 i e e L L R B L B I
&) - 3 QO N
S 70F S (30) =83 = 11 E S sob S (30) =89 = 11 E
2 sob- S/B (30) = 2.00 E = : S/B (30) = 1.53 ]
© : o 50F =
g S0F 6<p <8GeVlc 1 8 4of 8<p_<12GeVic
£ 40F 1 £ ]
LUl " . L
30E :
20F 3
Lt _—
10 a8 _+_+_+—_+_ _+_ _?_—+—‘+‘_+_+-+-+—$— 4 3 -
O ] ] ] | I | PRI B T—#— OT.I...I...............I...I...I...
191951 94196798 2 2.002.042.062.08 1.91.921.941.961.98 2 2.022.042.062.08
M (KKn) (GeV/c?) M (KKn) (GeV/c?)
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D" pr-differential cross section and £py,

Phys. Rev. Lett. 113 (2014) 232301 . . . .1 .
_ ’ (2014) +* R_p, compatible with unity within
0 T T T T | T T | T T | T T | T T | T T | T T | I p
T 104 Ds meson —~ uncertainties
% - \'S\n=5-02 TeV ALICE ]
Q) B :@: -0.96<y _ <0.04 i
9 | ] %+ No indication for modification due to
~ —+»— p-Pb .
o 10% :@: o e o cold nuclear matter effects, crucial for
O N ]
I e pprescaled reference the interpretation of the Pb-Pb results
| (= 3.5% norm. unc. not shown) ]
=:*:=
102:— —: £2=__IIII|IIlIIIIIl'llllllllll_I‘
- - : o F Prompt D} ALICE
. |é| i 1.8~ -
- i - p-Pb, | s=5.02 TeV ]
l _ 1.6[ -0.96<y__ <0.04 E
- BR syst. unc. not shown N » -
10 ~  Open box: syst. unc. from Data - 1.4 -
. Shaded box: syst. unc. from B feed-down subtr. - N
_| cao e b b b b b b |_ 1_2-—
O 2 4 6 8 10 12 14 16 -
P, (GeV/c) [
° ° ° * 06; _:
<+ Similar observations for DY, D+, D'+ : :
0.4 —
(see talk by C. Terrevoli) : Phys. Rev. Left. 113
0.2 (2014) 232301 -
G:IIIIIlllllllllllllllllllll-

5 10 15 20 25 —

A. Barbano SQM 2015 p. (GeVic) 1g




ALICE

Pb-Pb collisions @ Js\\ = 2.76 TeV

% 2011 data sample

» 16.0 x 10° events in the 0-7.5% centrality class

» 13.5 x 10° events in the 20-50% centrality class

Goals:
to study heavy-quark
in-medium energy loss,
hadronization mechanism ...

E— T,

A. Barbano SQM 2015

19



. D" signal in Pb-Pb collisions

ALICE
Invariant mass distribution of Ds* candidates in:

«.6000 o N
S [Pb-Pbys,=276TeV,16x10%events| 300 S
g o P m e g 6 <p, (D) <8 GeV/c é
D! = ¢ " = K'Kx*
w5000 ¢ ¢ - p
@ Centrality 0-7.5 % 5250 z
2 9 @
'£4000 c =
= 4 <p. (D) <6 GeVic L1 200 E
P (Y L
3000 o 150
|
2000 100
Significance (30) 4.0+ 1.0 Significance (30) 3.3+ 0.9 20[-Significance (30) 4.2 + 0.9
B (30) 13812+ 32 Sigma = 0.007 = 0.002 B(30)971=9  Sigma=0.008+0.002 10 B(30)342+7  Sigma=0.016+ 0.004
S/B (30) 0.0350 S/B (30) 0.1128
IIIIIIIIIIIIIIIIIIIIIIIII IIIII(II)IIIIIIIIIIIIIIIIII IIISI/IB3Icy)I()l.2I52IIIIIIIIIIIIIII
185 19 195 2 2.05 185 19 195 2 2.05 185 19 195 2 205 2.1

Invariant mass KK (GeV/c?) Invariant mass KK (GeV/c?) Invariant mass KK (GeV/c?)

centrality 0-7.5 %:
3 pr intervals

[4,6], [6,8], [8,12]
GeV/c

‘% wf  6<p,<8GeVIc ] % b B<p <12GeVic
S # S B Centrality 20-50%
PS N~ 400 T Ty N~ -
o ° -~ - _+_ I I -+. - 40:_
Centrahty 20-50 %' 8 ,,b ALICE PRELIMINARY 8 f
- £ [ Pb-Pb Vs=276TeV 2
2 pt intervals S EL
[ and charge conj. -
[6,8], [8,12] GeV/c : s con .
1o S =197 = 61 g 10 S =52 =20 m
_ S/B =0.06 | . S/B =0.29
N N T Y

Invariant mass (KKn) (GeV/c?)

Invariant mass (KKn) (GeV/c?)
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Corrections

ALICE

.. : : > 1 IR =
+ Efficiencies lower than in pp % © Pb-Pb, |5 = 276 TeV -
and in p-Pb — tighter selections 0 - Di—¢n' > KK 7 ]
: L = Centrality 0-7.5 % LALICE
needed in Pb-Pb collisions Ll 2407201
X 1
§ 10 §_ —§
+ In the 20-50% centrality class L i ;
of i 7
looser selections than in 0-7.5% S i, — _
can be used < 12 o o N _
* forompt in Pb-Pb requires an Slalalel N Emmpz Ei _— _
. - rompt D, No -
hypothesis on Ras of Dg from y
10-3 N {3 Feed-down D a
beauty feed-down: S R R B
R e 4 6 8 10 12

j ¢ RA Afeed—down /RAAPromPt 9 pT (GeV/C)

for central values;
 systematic uncertainty varying:

1 /3 <RA afeed—down /R A APTOMpt = 3

- . -
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ALICE

10°

104

D." dV/ de

0-7.5%

— | —m— pp rescaled reference

ALICE

PRELIMINARY

D: meson
Ysun=2.76 TeV

Systematic uncertainties

|:| from Data

from B feed-down subtr.

g

+ 4.8% norm. unc. on pp ref. not shown

+ BR syst. unc. not shown

Centrality 0-7.5%

T IIIIII|
—
L1 IIIIII|

—— Pb-Pb

0

2 4 6 8 10 12 14 16
pT(GeV/c)

pp reference cross section:

(GeVc)

Tyt
Y10

dN/dp_|

1072

10°°

107

20-50%

| ALICE

PRELIMINARY
D] meson, \/Syy = 2.76 TeV

Systematic uncertainties

[ ] from Data

from B feed-down subtr.

+ 4.8% norm. unc. on pp ref. not shown
+ 4.5% BR syst. unc. not shown

Centrality 20-50% #
—+ Pb-Pb i
—=— pp rescaled reference’

0) 2 4 6 8 10 12 14 16
pT(GeV/c)

+measured cross section at Vs =7 TeV scaled to 2.76 TeV with pQCD calculations [1]

+multiplied by the nuclear overlap function (T o

[1]: arXiv:1107.3243 [hep-ph]

A. Barbano
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Systematic uncertainties

ALICE

Systematic on Raa in 0-7.5% as a
function of the hypothesis on the

beauty feed-down:

1/3 <R feed-downAA/R promptAA <3

Systematic errors

S
W 0.6 Pb-Pb ys, = 2.76 TeV ] Total (excl. norm.)
o D; = ¢ " — K'K'm* o o
£ Centrality 0-7.5 % ALICE Normalization (4.8%)
C 0.4 24/07/2012 Tracking efficiency
] Branching ratio
0.2 —— Yield extraction

— Cuts efficiency

PID efficiency
O B e e
mmmmmmmm B B B L L L LB S S B S B BB L EE 1) I MC p Shape
t

§ : T T T T T | T T T T T T T T | T T T T | T T T T :
= 30 Ds meson —— 4<p . <6GeVic ]
; - -
3 20:_ Pb-Pb |5 ,=276 TeV - 6<p,<8GeVlc J
o N _
3 - Centrality 0-7.5% --- 8<p,<12GeVic |
< 10P -
e :
O - —
E  0OF -
2 C ]
S F ]
£ o[- =
5 -10¢ ’
(&) — _
C - _
S L _
© 20— —

© -
S [ Bk, i
5 30— o308/2012 .—
@ C -]
CD — 1 | | | | | | | | | | | | | | | | | | | | | | | | |-
0.5 1 1.5 2 2.5 3
Hypothesis on (F{AA feed-down)/(F{AA prompt)

Summary of the contributions to
the systematic uncertainty on data
in the 0-7.5% centrality class

—

A. Barbano
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RAA VS T

ALICE | oo | Comparison with Raa of non-strange
Raa | I- Vv e
AA In central and semi-central events Bime on (DO, D*. D)

g 3 B — | — | — | — | — | — | — | — | I g e 2:I T | T 1T | T T | T T | T T T T T T T I:
@C [ Pb-Pb, |5y, =276 TeV LALICE - S 8- Pb-Pb,\s, = 2.76 TeV E
o5l Prompt D] mesons, lyl < 0.5 7 O - .
" Centrality class i Q;: 1 .6:— PRELIMINARY _:
B 0-7.5% 1 ] m“ 14 e Average D°, D*, D" 0-7.5%, lyl<0.5 -
2 20-50% - ] ¢ D; 0-7.5%, lyl<0.5 .
: : 1.2 __ Filled markers : pp rescaled reference ™|
L _ B Open markers: pp pT-extrapoIated reference ]
1.5~ T — o R | ~
f f 0.8 T -
| T S 1 £ R . - [ -
. “%" i 0.6|H -
0.5 | Il - 0.41] H I -
n Y i B _
: J : 02t HHJ&$++ ﬂ E
O B 11 | | 11 1 | 11 | | 11 | | | | | | | | 11 1 | | I | | | i : | | | | | | | :

O 2 4 6 8 10 12 14 16 O | | | | | | | I | | | |

0 5 10 15 20 25 30 35 40
P, (GeV/c) p_ (GeV/c)
T
+
vSignificant suppression in 0-7.5% for Higher central values for D, in 4-6
p.>8 GeV/c due to energy loss effects and 6-8 GeV/c w.r.t non-strange D
(— Rpr compatible with 1!) mesons, but still compatible within
uncertainties

VIndication of suppression for p >8

- GeV/c also in the 20-50% centrality class (see talk by A. Festanti)
— e Y OM 2015 s '
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Raa: comparison with models

ALICE
TAMU model:
} 2_| 1T T 11 T T | I IIAll_iCIIE|§| IIII I -I | T T | T 11 L
- reliminary . ;
T 18- Pb-Pb, |5, =276 Tev ~ — |* heavy-quark transport in an
160 e Average D°, D", D* 0-7.5%, lyl<0.5" expanding medium
N o with pp pT-extrapoIated reference - .
1.4 | + D:0-7.5%, lyl<0.5 J |+ elastic energy loss
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% D,"/DY and Ds'/D" ratios in pp and Pb-Pb collisions
ALICE

+ Correlated and uncorrelated sources of uncertainties treated separately

o + 6_
02.5- - - D*: Pb-Pb Prelimi JHEP 01 (2012) 128
~ [ D% Pb-Pb Preliminary, pp JHEP 01 (2012) 128 = k reliminary, pp (2012)
”D‘” | D: Pb-Pb Preliminary, pp PLB 718 (2012) ALICE O s Ds: Pb-Pb Preliminary, pp PLB 718 (2012) ALICE
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* Central ratio values higher in Pb-Pb than in
pp collisions — as expected if recombination
contributes to charm quark hadronization

“ Need smaller uncertainties to conclude

— ———
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ALICE

+ D,  mesons reconstructed in pp, p-Pb and Pb-Pb collisions

+ pp measurements allow to test pQCD at LHC energies

Summary and conclusions

, (ub GeV'e)
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Summary and conclusions

ALICE S
+ D, mesons reconstructed in pp, p-Pb and Pb-Pb collisions i B B
L= E
+ pp measurements allow to test pQCD at LHC energies op
§ Sese—
@ 18- PbAPLtLC\%r e“g';ngyev = N e O
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1_4?— + D0-7.5%, lyl<0.5 i it 3 48y
12 1 % Measurements of D, mesons in central Pb-Pb collisions

W g

b5 10 15 20 25 30 35 40
p. (GeV/c)

o mhnemeess L guggest a strong suppression at high pr (> 8 GeV/¢)
ﬁ ﬁ H . — Intriguing results to be improved!
iﬁr—ﬁ—
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Summary and conclusions

ALICE

. . - g F / o

+ D, mesons reconstructed in pp, p-Pb and Pb-Pb collisions i B ST

P e B 3

+ pp measurements allow to test pQCD at LHC energies o S

< 2T AN SAAAAAAM AR ERRE: § - e GM?:N

@ 18 Pb-Pb, \/ﬂze:'rg.lggr%/ev - g e L S E{?l”,

o T
1_4? ) + D;'0-7.5°/:, lyl<0.5 g s : 45

12 1 % Measurements of D, mesons in central Pb-Pb collisions

TAMU, PLB 735 (2014) 445
- - - Non-strange D -

L \\I:

l\\\‘\\\ ‘ \\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\
0O 5 10 15 20 25 30 35 40

p. (GeV/c)

suggest a strong suppression at high p; (> 8 GeV/c¢)
— intriguing results to be improved!

+ The larger data sample that will be collected
during Run 2 will allow to substantially
reduce the uncertainty
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AL

+ D, mesons reconstructed in pp, p-Pb and Pb-Pb collisions

ICE

+ pp measurements allow to test pQCD at LHC energies
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Summary and conclusions
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+ Measurements of D,  mesons in central Pb-Pb collisions
suggest a strong suppression at high p; (> 8 GeV/c¢)
— intriguing results to be improved!

<
<
o

+ The larger data sample that will be collected
during Run 2 will allow to substantially
reduce the uncertainty

+ Precision measurements with Run 3 after
detector upgrade, particularly at low pr

A. Barbano
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ALICE

Backup
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Corrections in p-Pb

ALICE
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B feed-down subtraction

ALICE

To calculate prompt Ds meson fraction fprompt:

beauty production _
from FONLL prediction corrected using our
non-prompt
efficiencies

f = 1 (ND ed—down raW/ND raW) i
prompt — bl —

feed—doi}v; ';] R R
Rpa " sy

5
- e ST S

rescaled with Taa

Hypothesis on Raafeed-down/R 5 pprompt
assumed = 1 and varied between
1/3 and 3 for systematics
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B feed-down subtraction

> S R B R R R RN RN AR ]
e % ST R T, 8k E
; . fprompt depends on hypotheS|S on | ok E
, feed—down prompt | | g
e AAIR AA | .40 TAMU, PLB 375 (2014) 445 ]
‘ , 1_2;__- — - Non-strange D —:
| ] [ D: ]
' L R —
1. Raa (B) > Raa (D) : 0.8E/\ -
. . N _
| 2. Rpa(Dts) > Raa(D) at intermediate-low pr | o.eat\\ _/ 3
. . | :_ \ (,_\/'\/:/ _:
} 3. Raa(B%) > Raa(B) if b recombines {i o AN e :
’; _>RAA(BO)>RAA(D+) O_|||||||||||||||||||||||||||||||||||||||_
R e ] 0 5 10 15 20 25 30 35 40
p. (GeV/c)
14 T | T | T | ' 1.5 T I v I ’ | a
. [ ® ﬁ;;}?i?‘gl}l I;"‘f,rg);";) aly ] . — — without shadowing effect| ]
2F , frag. 5 —— with shadowing effect
5 Dmeson |_ _ shadowing, frag.+recomb. |- 1.2 e L
10 0-7.5% |. — . with shadowing, frag. only —
),\ —— with shadowing, frag.+recomb.| - B meson for PbPb@2.76TeV I
30'8 . 0-7.5% centrality
Aot
0.6 i
0.4 —_— - ——~
0.2
[ N N N N 1 1L I 1 I L I L
005 1'0 2'0 3'0 40 o 10 20 30 40
Pr(GeV) orXiv:1505.01413 Pr(GeV)  qrXiv:1308.0617

A. Barbano SQM 2015 34



Energy-loss hypothesis
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Fraction of D¢ from B hadron species
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