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ALICE

¥ Heavy-quarks are good probes to investigate the hot and dense medium

created in HI collisions
¥ Produced at the beginning of the collisions AN A+ /d
¥ Pass through the medium interacting with it Raa(pr) = < a4/dpr

TAA> X dO'pp/de
<Taa> nuclear overlap function

Raa=1 no nuclear effects
Raa " 1 binary scaling broken
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¥ Heavy-quarks are good probes to investigate the hot and dense medium

created in HI collisions
¥ Produced at the beginning of the collisions AN A+ /d
¥ Pass through the medium interacting with it Raa(pr) = < a4/dpr

TAA> X dO'pp/de
<Taa> nuclear overlap function

¥ Evidence of atrong medium effedn Pb-Pb Raa=1 no nuclear effects
collisions for prompt D mesons Raa " 1 binary scaling broken
¥ Nuclear modibcation factor @ery < 1 L "HS%8S(()8*+%,8-.8/0-102&110
suppression ~ factor 3-4 forp5GeV/c E T e

ALICE

b pa—

0-20% centrality
Pb-Pb,\ 's,,, =2.76 TeV

Average D°, D', D", |y|<0.5 -
] NLO(MNR) with EPS09 shad. 1
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SeeE. Bruna talk for Reppb
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¥ Heavy-quarks are good probes to investigate the hot and dense medium
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¥ Produced at the beginning of the collisions AN 44 /dpy
¥ Pass through the medium interacting with it Raa(pr) = <

TAA> X dO'pp/de
<Taa> nuclear overlap function
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I - 0-20% centrality

1.6} Pb-Pb,\ s,,,=2.76 TeV

g Average D°, D', D, |y|<0.5
] NLO(MNR) with EPS09 shad.

¥ Binary scaling can be broken for bdiht
nuclear matteror cold nuclear matteeffects

¥ Small effect expected from shadowing at |5 S ——— =

GeV/c

K.J. Eskola, H. Paukkunen and C.A. Salgado, JHEP 0904 (2009) 065 osf
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¥ Cold nuclear matter effects assessed in ALICE R N I T

- P, (GeV/c)
through p-Pb collisions
SeeE. Bruna talk for Reppb
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kﬁTI—DC—tracking and
PID with dE/dx

TOF: PID with
time of RRight
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TS tracking anc%l
vertexing |

Trigger:
signal in bothVZERO
detectors

Data sample:

. ~130M p-Pb MB

DIPOLE
MAGNET

events collected In
January and February
2013

-

345 788K [<=>>7-

D meson decay channels

-@2A)&BC&D&10-EFF43 - 788G HI=1?-=@2A
3845 678788%:[ =1<?-=1.2A)&BC&D&<1-BHE | 7845 H37848%/0=0>?&-=102A)&RCE&DBEF

and charge conjugates
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Reconstruction strategy:

¥ Search forsecondary vertexisplaced by

few hundred pm

¥ Combinatorial background reduced via |

topological selections

D°# K$*decay topolo

-
-
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secondary vertex

pointing angle 6
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D reconstructed momentur,
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G " [includes primary vertex resolution] e o le e . b ]
O | | | L1111 | | | | 1 1 11 I| | |
5 10 1
= p_ (GeV/c)
=
oM N
22013 Grazia Luparello SQM2013, Birmingham UK, 22-27 July 2013 5



N

WYHONIWYI9 e

'!!EF D meson reconstruction

Reconstruction strategy:
pointing angle Bmm

¥ Search forsecondary vertexisplaced by I
feW hundred I.,lm K = \Doreconstructed momenturn

¥ Combinatorial background reduced via ~{~m
topological selections

¥ Particle Identibcatiowith TPC and TOF to
further reduce the background

¥ Signal extracted frorpt to invariant mass

D°# K$*decay topolo

secondary vertex

distributions T 7 ‘
- S — (o] ——
S k- € 700 R P d\ t .
- : 5
£ . %
! s o . ALICE
*°r 3 ' PERFORMANCE
h = 500 ' 05/03/2013
E p-Pb {S,0=5.02TeV
0.6 - &)
i o
I PERFORMANCE A
o4 5 a p-PD |5, = 5.02 TeV |
2, 5032013 - |
0.2 . o ] Y
: ' : : I e st
QM p (GeV/c)
2013 GCrazia Luparello SQM2013, Birmingham UK, 22-27 July 2013 5



NI

1< pr <24 GeV/

e

LS

Signal extracted in broadrpange with large signibcance\
l

D**

T T I
p-Pb, sy = 5.02 TeV, 102M min. bias ev.

ALICE

PERFORMANCE
07/07/2013

D*AD° /*
and charge con;.
1< p, < 24 GeVl/c

w = (145.45 + 0.01) MeV/c?
m= (0.55 = 0.01) MeV/c?
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¥ Acceptance, beam and detector
conditions reproduced in the
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From MC simulations: HIJING + PYTH

MC as in the data taking

Dependence from raw
multiplicity of produced

particles taken into account via

re-weighting

Prompt D meson
efpciencies vary from
up to 40%

EfPciencies for D from B
feed-down are larger (due
to applied topological cuts)

~1%

M
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{0 | 33 B feed-down subtraction

¥ The fraction of the secondary D from B hadron decays has to be subtractel
from the raw yield to compute the prompt D meson.k

¥ Method relies on FONLL 9=#=&!KL(LM&LN&O(=&P"#$%&%$'((Q)&*+%,&-.&/0-102&110
¥ Fraction of prompt D meson&rompt  €stimated using:

_ uncorrected uncorrected
fprompt =1 (ND from B /N D all
d.. D from B

uncorrected _ D from B
Ngreoredted = 1 prl Ipfome ! Al RO, o
Pr

g
o)
=
=
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¥ The fraction of the secondary D from B hadron decays has to be subtractel
from the raw yield to compute the prompt D meson.k

¥ Method relies on FONLL 9=#=&!KL(LM&LN&O(=&P"#$%&%$'((Q)&*+%,&-.&/0-102&110

: : : . M. Cacciari, M. Greco and P. Nason
¥ Fraction of prompt D mesonfomp:  €Stimated using: JHEP 9805 007 (1998):
M. Cacciari, S. Frixione, and P.
fprompt =1 (N gneorrected - uncorrected Nason, JHEP 0103 006 (2001).
uncorrected _— D from B
Nofom e = ! pr!dpfome 0! Al RJ, |
Hom FONLL B cross section + EvGen deca
Kinematics
QM
2013 Grazia Luparello SQM2013, Birmingham UK, 22-27 July 2013 9
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{0 | 33 B feed-down subtraction
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ALICE

B—

¥ The fraction of the secondary D from B hadron decays has to be subtractel
from the raw yield to compute the prompt D meson.k

¥ Method relies on FONLL 9=#=&!KL(LM&LN&O(=&P"#$%&%$'((Q)&*+%,&-.&/0-102&110

- - . . M. Cacciari, M. Greco and P. Nason
¥ Fraction of prompt D mesonfomp:  €Stimated using: JHEP 9805 007 (1998):
M. Cacciari, S. Frixione, and P.
fprompt =1 (N gneorrected - uncorrected Nason, JHEP 0103 006 (2001).
uncorrected _— (D from B
Np from B =!pr!'dpfroms D! Al PA |

Hom FONLL B cross section + EvGen deca
¥ Hypothesis on the R of D from B kinematics

¥ Central valueassumingRoa (D from B)/Ra (D prompt) =1

(consistent with shadowing predictions from EPS0%) - Eskola, H. Paukkunen and C.
A’Salgado, JHEP 0904 (2009) 065

¥ Systematic uncertainfyom the variation of the hypothesis
0.9 < Ra(D from B) / Ra (D prompt)<1.3
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&l Summary of the systematic uncertainties

ALICE

¥ Systematic uncertainties taken into 04

p-Pb, m =5.02 TeV, min. bias % 7] Total (excl. norm.)
aCCO U nt 0.3 - 0 e Normalization (3.4%)
D" AD /* ALICE = [[TTT]] Tracking efficiency
¥ Tra.Cklng EprIency 0.2: Pigig%gglvqé:f —: Branching ratio

Yield extraction

Cuts efficiency

, PID efficiency
— MC P, shape

¥ Different track quality cuts
¥ Yield extraction
¥ Vary bt range, background bt
function, bin counting method,
w/wo bxed sigma and mean
¥ Topological selections o
¥ Tighter and looser sets of cuts Py G2
¥ PID:analysis w/wo PID

Relative Systematic Uncertainty

o
o

¥ Generated P distribution of the D % C pPD, V_ 5.02 TeV, min. bias | 77 Total (excl. norm.)
ju B + ] Normalization (3.4%
mesons § 0.4—_ DS A q/ A K K1 PE[?J(_)ECHECE - Trackin_g eﬁic?e(ncy !
¥ PYTHIA Perugia-0 vs FONLL 2 ] viad ot
o uts efficienc
Shape g i § . EID ef‘ff;fciencyy
c‘% HHEELLGIL » Hi i MC p_shape
2
S
G i
@
X
=
=
25QM
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&l pp reference I

ALIC

¥ pp reference debPned IBcaling the measurement from pp collisions at 7 TeV
(no pp data at 5.02 TeV available)

o

S\ 1 2 | T T T
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= A — 2

% 1_ —_— F=2, : R=1
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S -\—‘f-, ! F=1’! R=5

w 0.9\, I =5,1 =1

F=E A\ F R
ALY ---- min. mass

0.8 ---- max. mass

S - min. PDF

Q = e

L 078 max. PDF

o UE

£ C

?“,’ =

| -
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< C | Loy | | |
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e

ocn
a1
r
o
—
(61
N
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¥ Ratio between FONLL predictions for C
meson production at 5.02 TeV and 7 Te
used for scaling

SQM2013, Birmingham UK, 22-27 July 2013 11



ALIC

¥ pp reference debned tycaling the measurement from pp collisions at 7 TeV
(no pp data at 5.02 TeV available)

<12 e ¥ Ratio between FONLL predictions for C
= C — central n .
= — ISl meson production at 5.02 TeV and 7 Te?
S — 1 used for scaling
S i I =1,1 =5 .
g >R L ALICE Coll., JHEP 07 (2012) 191
I - m:xr;a;sss _: _ 13:***1** T L LN BN LR
S "o - min, PDF . § ’ : ALICE -
3 - - max. . - D° ]
E’ 0.75— PDF _E (3 ol + meson J
$ 06 = el 3 ——
5 055 5 10 15 20 IpT (G;WC; § 105— = N
_ . = L = )
¥ Method validated comparing: I e
[ syst. unc. ' ]
¥ ALICE 7 TeV measurement and CDF 1.96 T S TR = .
R.Averbeck, N. Bastid, Z. Conesa del Valle, A. Dainese, X. Zhang, arXiv:1107.3243 (2011) £ 25% 7TV el 1.9% s (270 oV )
¥ D meson cross section at 2.76 TeV and 3 [ :
scaled 7 TeV measurement & B ﬁ}
5l @
e 0 > 4 A A 10 12

— e R (GeV/c)
[ Good agreement between data at 2.76 TeV and scaled 7 TeV measurement P

QM
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D*" meson
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I
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¥

Open box: syst. unc. from Data

Shaded box: syst. unc. from B feed-down subtr.
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pp data at 7 TeV scaled to 5.02 TeV and
multiplied by the Pb mass number

pp scaledand p-Pb cross sections compatible
within uncertainties
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Rppb =

2l D meson nuclear modibcation factor in p-Pb

(! /dpT)p

Al (d/dpT),,

All measured Rpare compatible with unity

within statistical and systematic uncertainties .,

o

ALICE
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ALICE

¥ D meson cross section in p-Pb collisions angsfeasured in a widetrange:
¥ [1,16] GeV/c for I, [1,24] GeV/c for D*, [2,24] GeV/c for D, [2,12] for Ds

¥ Ruebis compatible with unity within statistical and systematic uncertainties

¥ Predictions from pQCD+EPS09 and CGC model describe the measusied R

within uncertainties K. J. Eskola, H. Paukkunen and C.A. Salgado, JHEP 0904 (2009) 065
Fujii - Watanabe, private communication

¥ D meson Repmeasurement allows to conbrm that the D meson suppressio
observed at highspin Pb-Pb collisions is an effect due to hot nuclear matter

¥ Outlook: possibility to extract the signal in rapidity an@\¥ins
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4 R, shadowing predictions for B and D mesons
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