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List of contents

* Introduction: heavy quarks in heavy ion collisions

* D% and D’ meson production measurement with ALICE
e Measuring the D meson nuclear modification factor (R,,) :

* D meson cross-section for pp collisions at 7 TeV

* Scaling to 2.76 TeV and comparison to pp data
o Signal extraction for D° and D* in Pb-Pb collisions at \/sNN:2.76 TeV

« D°and D' R, , as a function of p, (2-12 GeV/c) and collision centrality
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Heavy quarks in heavy ion collisions

path length L

* Heavy quarks are produced at the beginning
of the collisions (high &)

* Pass through the medium and interact with ift,
loosing energy

> Test QCD models describing in-medium partonic energy loss
- color charge (Casimir factor)

- parton mass (Dead cone effect) AE>AE, , >AE>AE,

- medium density and size -
> Compare light partons/heavy flavour observables C=p RAA
> Probe me’di/um properties |

Yu. Dokshitzer and D.E. T D B
Kharzeev, Phys.Lett. B 519 Need to sepal‘ate D and B R (<R” <R
199-206 (2001). AA AA AA 3
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The ALICE detector and data samples

CENTRAL BARREL Period System \/SNN (TeV) Stat. anal.(ev.)
acceptance: |1|<0.9 Mar.-Nov. 2010 pp 7 ~1.0x108
eSS \ Nov. 2010 Pb-Pb 2.76 ~1.7x107
Mar. 2011 pp 2.76 ~6.5x107
TOF
PID
Minimum Bias Trigger based on
TRD pixels and VO scintillator hodoscopes
Electron ID
TPC

Tracking, dE/dx Centrality selection based ona

geomeftrical-Glauber model fit of the

s MUON Spectrometer VO amplitude (correlated with
ertexing, acceptance: -4<n<-2.5 o
Tracking forward track multiplicity)
—» see J. Schukraft talk ~—» see A. Toia talk
on 23" May on 24™ May
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. 6 layer of silicon detectors
~ ¢ 2pixels, 2 drift, 2 strips

* 2198 modules with intrinsic precision at the
~ level of tens of micron

~ * detector aligned with cosmics (see 2010 JINST 5
= . :

- P03003) and pp: crucial for results that will be

shown
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D mesons: analysis strategy

pointing angle®_ . .

secondary vertex

0 -+
D ->K 1 e

Main selection strategy (common to pp and PbPb): Track |mpact parameter resolution
Displaced secondary vertices topology (-> ITS) E 300; . ALICE Performance
- (e.g. D"—= K 1) : pair of opposite charge  § 250- i B
Tr‘aCkS WiTh % 200f F’b Pb baté (2 :B:TQV. min. bias) |
— good pointing of reconstructed D momentum z oo PN (Hing min bias) |

to the primary vertex :
PID selection (TOF+TPC) to reduce background o
(mainly via K identification) 50/

> Invariant mass analysis
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Ingredients from pp analyses
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D® and D' cross-section in pp at 7'TeV

. —»posters by R. Balg,
14 ‘Y I <0.5 C. Bianchin, A. Grell
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9 - ALICE Preliminary 7 o - ALICE Preliminary -
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1= 3 1= ; E
C -& stat. unc. N (;'j ; & stat. unc. ﬁ
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FONLL 0 i 2
10" [JomvFNs Ove =223 - : Dronw 6.5 =623 b :
g B = 7% global norm. unc. (not shown) g i 10 = DGM-VFNS - glabaln::zrm. unc. not shown) =
Ulllzlll|4|-II|6|III8||II1!0I|I1|2II|14 RN ST B A A A A I AT A A I

o

2 4 6 8 10 12 14
p, [GeVic] p, [GeV/c]

Data well described by pQCD predictions
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Scaling from 7 10 2.76 TeV

—» poster by
Z. Conesa del Valle

Ratio of FONLL predictions for D production at 2.76 and at 7 TeV
used to scale ALICE measurement at 7 TeV down to 2.76 TeV

'G' T | T 1 1 | T 1 1 | T T 1 | T T 1 | T T 1 | L | T ] 'G' T | 1T T | T T | T T 1 | T T | T T | T T 1 | T |
> 0 . > *

G102 D" meson « ALICE Preliminary 7 TeV _ 3102 D meson « ALICE Preliminary 7 TeV_|
s F o scaled to 2.76 TeV ] a f - scaled to 2.76 TeV .
3 F - = -
:u B fe [__| Total syst. unc. . :.. |:| Total syst. unc. .
s | [ | ALICE syst. unc. | o E |:| ALICE syst. unc. |
© 10 — i - ] 10 — -
o - E FONLL scaling unc. = © - FONLL scaling unc. ]
= | i |
e E b3 == E
- . E :
] —F— 1

10-1 | | I | | | I | | | I | 11 1 | | 10-1 I | I | I | 11 1 | I | I | | | |

0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
P, [GeVic] P, [GeVic]

scaling uncertainty: from ~20% (low p,) to 5% (high p.) 9
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—» poster by
Z. Conesa del Valle

Measured D° and D* cross section for pp

collisions at Vs=2.76 TeV compatible
with scaling of 7 TeV data

aling from 7 to 2.76 TeV Vs data

g 2_ T T T | T T T | T T T | T T T T T T | T T T | T T T ]
T 180 pp,\s = 2.76 TeV B
o 18¢ x
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0.2 systematics
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p, [GeVic] 10
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Pb-Pb results
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D° and D signals in Pb-Pb

~3x10° Pb-Pb events at Vs, =2.76 TeV in 0-20% centrality range

NU crrryprrrrp T T T T T T T T T T T T T T T T T Ny AL LA 5
9000 — ° = ]
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(11] ]

ALICE Performance D* K
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- = Mean = 1.879 + 0.004 ]
1000 B (3 6) 62077 + 178 Sigma = 0.016 + 0.002 2005 S (30) 510+ 86 E
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Down to p_= 2 GeV/c, with significance >12
12
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D signals in Pb-Pb, in p_bins
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Acceptance and efficiency corrections

From MC simulation:

* HLJTING + Pythia (D meson enriched)
* full description of detector status “run-by-run"
* Tracking efficiency in Si tracker measured from data

[ = Prompt DO
Prompt DO, No PID

Efficiency

[ —— DO fromb

—h
Qe

107

ALICE Performance
12/05/2011

Pb-Pb,\'s,, = 2.76 TeV, 0-80% centrality
1 I 1 1 1 | 1 1 1

0 5 4 6

8 10

1 1 1 2
P, [GeV/c]

Detailed analysis of possible sources of
systematic errors from MC corrections:

* <6% fraction of D meson with K/=n
tracks with a wrong cluster attached
("fake" tracks) after cut selection

D meson p,_shape varied in MC

* data analysis repeated W/ and W/O
PID, for particle and antiparticle
alone, with different set of cuts

14
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» posters by

DO Cmd D+ SpeCTr'a D. Caffarri

G. Ortona
o ~ D°meson \;‘slNNI=2.76 TeV [ syst from Data § . D" meson \‘“SINN'=2'76 Tev [] syst. from Data .
% 1 ALICE Prellmlnary Syst. f B feed-d — ) 1= ALICE Pre“mmary Syst. from B feed-down|—
0] = —f yst. from B feed-down| 3 (0] g E E
- C - E Syst. from R, (B) E. C \:l Syst. from R, (B) ]
0 - a i i
S ol == Contrality 0.20% B Z =3 Centrality 0-20%
_3- E E_E —a— p-p rescaled reference ; _: 10‘1 = E’ —&— p-p rescaled reference E
Q:-' - == Pb-Pb — o - —¥— Pb-Pb .
) . H o - == ]
<

Z 2L o TEE— 3 5 7 —=— |
E 10° = —
B - == - = -
3| - — ] — —
10 = [Centrality 40-80% 3 i 1 = )
: p-p rescaled reference 10‘3 = L= =) =
- Pb-Pb = =
10-4 T T T T T T T C v e ey e e e e by by oy L T

0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14

P, [GeV/c] P, [GeV/c]

- pp points: cross-section at 7 TeV scaled to 2.76 TeV with
FONLL and, multiplied by T,, from Glauber model

Large suppression observed for open charm in Pb-Pb collisions!
15
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D° and D suppressed by factor 4-5

—» posters by

(] u ]
g- 1.8~  Pb-Pb \s,=2.76 TeV A D°R., 0:20%GC _: g CC)afrfarrl
- N .ortona
g. 1.6 m D'R,, 0-20%CC
m:‘: 1.4 —
C  ALICE Preliminary - D
1.2— —]
1EI _____________________________________________________________________ ] RD ( )_ dNAA/dpt
ra ERN (T xde®d
F - AA p pt
0.6 } ’ =
0.4 H — x
0.2 E% £t = Glauber model
oF . | .|...|...|.|.|.|:
0 2 4 6 8 10 12
P, [GeV/c]

Large suppression observed for open charm in Pb-Pb collisions!
« factor ~ 4-5 for p >b GeV/c

» smaller at lower p, 16
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R, prompt D

R, (D°) results in central (0-20%) events

N
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Hypothesis on FIM prompt / Rnn feed-down
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R ,and dependence on the centrality

Rcp prompt D

&)

2 : T T T | T T T | T T T | T T T T T T | T T T | T T T | :
18—  D° Pb-Pb \5,=2.76 TeV Rop 0:20% 140-80% 3
- D Syst. from data -
1.6— —]
- @. Syst. from RM{B} .
1-4:_ ALICE Preliminary [ syst. from B feed-down =
1.2 — 0
C 7 o
L e B — £
- - o
0.8— | Fall — o
0.6 | - = n:é
C | ]
93 Bl E
0.2 —
0 : 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 :
0 2 4 6 8 10 12 14
P, [GeVic]

D° R, (0-20%/ 40-80%)

Relevant dependence from

the centrality:

~0.7 in peripherals ->~0.2 in central

-
N

_l

o
o)

~» poster by
D. Caffarri

DY R,, VS centrality

6< p < 12 GCV/C ALICE Preliminary

: ®  R,, and statistical u
- [ bata systema
= [ Correlated systematic

+

]

" Pb-Ph,ys,,=2.76 TeV, 6 < p_D’ < 12/GeV/c
| |

60-80% 40-60% 20-40% 10-20% 0-10%
Centrality

Normalization, feed-down, R, (B)

18
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Comparison with charged parhcles

and with shadowing prediction

D 2:| T I T T T | T T T | T T T T T T | T T T | T T T I T _]
o 1.8  Pb-Pb \s,=2.76 TeV 0 20% — . . . .
E F 4 DR 020k00 S @ Comparison to shadowing predictions
5 16 = D'R,, 020%CC
< 1.4 NLO(MNR) with EPS09 shad. — .
= 4oF ALICE Preliminary E RAA(D) < —Medlum effeC"'
S ———— E
0.8— ]
E r g 2: T T T | T T T | T T T | T T T | T T T I T T T I T T T | T :
0.65_ | I ‘ _H B L 18  Po-Pb \s,=2.76 TeV + DRy, 0-20% CC =
0.4 - - : .
- |H 1.6 | . -
C = = D"R,, 0-20% CC
0.2 * % — - AR .
- | | E = | | : e 1.4 o 7t Ry, 0-20% CC
0 L1 L1 L1 I I L1 I B 1
0 4 6 8 10 12 14 —

Comparison with charged pions R

Compatible within errors
Very close at high p,

: D T
Hints of R, °>R, ™ at lowp,




Summary

D 2 [ T ‘ T T T | T T T [ T T T T T T I T T T | T T T | T _] a 1.2 | |
ot : - —
g 18 PoPb \s,=276TeV A D°R, 020%CC ] 2 ALICE Preliminary §
§ F S ot ]
5 16 i m DR, 020%CC o ]
:E 1.4 — aé B m R, and statistical unc. |
& 1.2 - ALICE Preliminary = [1'4 0.8 B [ Data systematic unc. ]
= ] = [ Correlated systematic unc-
1l E 0.6

o o
(=) (o)
[T
L]
o
-9

0.4 ‘ l ‘ ‘H — B _
. 0.2— —
0.2— —] B -
- | | | | | | e [~ Pb-Pb,\(s=2.76 TeV, 6 < p_ D’ < 12 GeV/c .
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I~ | | | —
0 2 4 6 8 10 12p [GGV/C] 0 60-80% 40-60% 20-40% 10-20% 0-10%
t Centrality

D meson R A measured:

* suppression by a factor 4-5 in central events
R, decreases with p_(up to 12 GeV/c) in 0-20% central events

* medium effect
e at high pt D R,, compatible within errors with charged tracks R,

20
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Posters related to this talk

* R. Bala: “D" —Knt'n" Production in pp collisions at LHC with the ALICE detector”

* C. Bianchin: “D’ meson production in pp collisions at the LHC with ALICE and prospects
for charm flow measurements in Pb-Pb collisions”

* A. Grelli: “D meson production cross section in pp collisions at s = V7 TeV measured with
the ALICE detector at LHC”

* 7. Conesa del Valle: “D mesons reference spectra at 2.76 TeV”

o D. Caffarri: “Charm RAA in Pb-Pb collisions at LHC via D’->K " reconstruction in
ALICE”

* R. Grajcarek: “Preparation for open charm elliptic flow measurement via D-meson decay to
hadrons with ALICE”

* G. Ortona: “D" analysis in Pb-Pb collisions at Vs = 2.76 TeV at the LHC with ALICE”

* Y. Xian Bao: “ALICE vertexing performance and charm reconstruction”

21
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Consistency check

L I L L m
—  Pb-Pb \5,=2.76 TeV . . — . .
= * Ofwozvco 3 Comparison of D meson R, with
= = D'R,, 0-20%CC  — . o
= ALICE Preliminary E Gnd Slngle-u at for'WClr'd r'Gplley
ol s et e e asimnam . With analogous calculation
— Vitev, E loss, w/, w/o dissociation, PRC80 (2009) —]
3 Tl E
3 T =y E mgleuR at -4m<-2.5
E_ | | | | | ——— lu—f n::tt1_4_— mcluswe muonR A||r| Pbe\sNN_z 76 TeV 4<n<25;
ol | |2 4| | '6' ' '8' ' '10| ' '12| | |14 g E Not decay background subtracted i
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. S O SO 5
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20.8-  ASW, Rad. E loss o+b, 25100 GeVZ/im, PLB663 (2008) —]
B Vitev, E loss, w/ dissociation, PRC80 (2009) i
0.6 - =
see X. Zhang talk = - rarer H.
< 9 R ST ST T e
on 23" May x T
0'2:_ [ ] systematic error of normalization :
B | 1 1 I_
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Scaling to CDF energy: - == >

Z. Conesa del Valle

S !
'\\

more than a check of consistency

Ratio of FONLL predictions for D production at 1.96 and at 7 TeV
used to scale ALICE measurement at 7 TeV down to CDF energy
-> comparison of ALICE and CDF measurements

E 2 L T | LI | LI | LI | LI | LI | LI | T 1T | T T 71 | T I__ E 2 __I T T | T | T T | T | T | T T | T | T T | T T | T T |__
% 10 = DD meson —&«— CDF data (PRL91), rebinned 3 % 10 E D+ meson —i— CDF data (PRL91), rebinned
o E o = o r - .
— - e  ALICE Preliminary 7 TeV — - - # ALICE Preliminary 7 TeV
a - - o = .
2 10l scaled to 1.96 TeV | 2 10 = scaled to 1.96 TeV _
.g' = B [ ] Total syst. unc. = .g' = |:| Total syst. unc. 3
° B = [ ALICE syst. unc. ] 5 B == [ ] ALICE syst. unc. ]
© ; ]

1 = FONLL scaling unc. - 16 == FONLL scaling unc. -
10" 0 = 10 E
- D at 1.96 TeV - - D" at1.96 TeV ]
L ] L . il
107 E 107 E
— | | | | 1| | 1 | | 111 | 111 | 1117 111 | L 1 1 | L1 1 | 11 1 | L 11 | L1 1 | L 1 1 | L1 1 | 11 1 | 1 7

0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20

P, [GeV/c] P, [GeV/c]
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Feed down subtraction in PbPb

* Subtraction of secondary D from B needed to compute charm R, (prompt D)
> Rely on FONLL predictions as done for the preliminary cross-section measured

in pp collisions at 7 and 2.76 Te
> In PbPb an hypothesis o ust be done

measured raw yield per central event

this is what Nmeasured e
we subtract prompt D+ D from B
A dNtheory
theory, uncorrected __ D from B
NDfromB _AthEDfromBX d
P,
theory pp,theory
dND from B RD from B T % dO-D from B
d AA AA d
P P

25



A A. Rossi

27/05/2011

il ) il 1 T
L\ GUARK MATTER

ANNECY 2017

Systematics on PbPb analysis

L

ALICE Performance
13/05/2011

oo meseosmssmo s

o
&

o

Relative Error

D’ - K =+ _
Pb-Pb\ S = 2.76 TeV o
-0.4 0—20\% Centrality LI
T e R T Tl 2
P, [GeV/c] ‘?‘:
o
For R, ,: systematics from pp
and PbPb summed in

quadrature (all but BR and
Feed-Down)

Total (excl. norm.)
[ Tracking efficiency
[ ] Branching ratio
Yield extraction
—— Cuts efficiency
PID efficiency
— MC P, shape

Pb-Pb\[S = 2.76 TeV

——T T
D — K =t n*

ALICE Performance Total (excl. norm.)
0.4 12/05/2011 _ o
Centrality 0-20% [ Tracking efficiency
[ 1Branching ratio
= - Yield extraction
— Cuts efficiency
PID efficiency
— MC P, shape
-0.
-0.4

0 11 12
P, [GeV/c]
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D" signal extraction in PbPb

NU H- 1 | L | LI I B | | LI I B | | T | T | T I T I - Nuﬁun LT I L I I LI I I LI I I LI I |_|_
- - = " '< .
Em) 5<p,<6GeVIc  yoan=1.a788912 0010335 3 6<p,<8GeVic ]
400 Sigma = 0.021350  0.011012 ]| Ssop :— Mean = 1.882586 + 0.006189 —:
e I . v Sigma = 0.021127 + 0.004731 7
5 sof- - Sa00r- =
= ] 300 =
o - 200 ignificance (30) 3.7+ 1.0 E

- Significance (30) 2.3+ 1.1 - .
20 S (30) 59+ 29 . 100 S (30) 231+ 62 3
{]':'l""l (36}532-'-1? I....I....I....I.: {]': ;36}3605++2 .I....I....I.:
I T ¥ R TR KR ¥ BT I T F R TR K KT BT
Invariant Mass (Knn)[GeV/c?] Invariant Mass (Knn)[GeV/c?]

%250 8<p <12GeVIC  mean=1873525+0.006424 ] .
= . - =
& F Sigma = 0.028560 + 0.006711 Pb-Pbys=2.76 TeV, 2.8 x 10’ events @
La00f- - D" - K n*rn*
g I :
150 - ALICE Performance
100F- E 11/05/2011
Significance (3¢) 5.0+ 1.2 &
50— S (36) 179+ 42 .
F B(30)108127 ]
L T N R TR R X TR B Y

Invariant Mass (Knn)[GeV/c?]
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TPC-t0-ITS tracking efficiency

:.' T T T L T I I T L |
e 14— Eb..Eb...2..?.’.6..Te.‘!!..m.l.n.!mum..t:!!a.s ............................................................. i © 15— oot rrr
a U ALICE Perf E - Prolongation efficiency in ITS with at least 1 pixel hit -
= B errormance : [« | Pb-Pb: central (0-10%), peripheral (60-80%) ]
- 27/04/2011 = e ]
@ D e e T 8_ 1 _1_ g
c B ] i ALICE Performance
= i = B 27/04/2011 .
'E L | . 3" g -
g me_ﬂ o= _ : 5 1.05 $ ......................................................................................................................................... .,.:
— - - E e
E 0.8 "'me>”\o-}--f}—v— ................ G E i
o B —— g —0— i w 1 ]
2ol - -
— 0_6 PP T TSRS PRSP UPPTPTOTN — :: 3 ]
B . : : c J
- " Iri)ﬂactg. atleast2 ITS h|t5 : $ 095 ]
0.4l 2 MG ‘atleast2 ITShits - = :
e Data: at least 1 pixel hit - ]
B © MC: at least 1 pixel hit ] 2 .
02 b ~ % L —
0 - 1 | | L1 11 | | 1 1 | 1 1 11 | ] m 0 85: | | ! L | | | | I | :

1 10 ' 1 10

P, [GeV/c] P, [GeV/c]
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R, Prompt D

D° and D' R, in 40-80%

2 C T T T l T T T l T T T l T T T T T T l T T T I T T T I _] Q 2 C T T T l T T T I T T T l T T T T T T I T T T l T T T I _]
1.8~  Pb-Pb \5,=2.76 TeV A D°R,, 0-20% CC — g— 1.8~  Pb-Pb \5,=2.76 TeV = D°R,, 40-80% CC —
- 4 3 O ., .F .
16 = B D'R,, 020%CC - 5 1.6 - A D’R,, 40-80%CC
- ] <. F ]
1.4 = o 1.4 ALICE Preliminary =
1 2:_ ALICE Preliminary o B 1 2:_ 40 800/ =
= O - 20 A) ] = = - ]
1 :I """"""""""""""""""""""""""""""""""""""""""" - 1 :I """"""""""""""""""""""""""""""""""""""""" -
0.8 — 0.8 —
0.6 — 0.6— —
[ — p— — — — — — — - —— — — - _]
0.4 :E _E— = 0.4 _Iﬂ =
021 ] @ — 0.2 3

OO
oo

D mesons R, , higher in peripheral collisions
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D° and D" in central and peripherals

a 2 m
é 1.8~  Pb-Pb \s,=2.76 TeV m DR, 020%CC
g 1-5;_ & O D*R,, 40-80% CC _; a 1.2_ I I I
314 48 o
£ ALIGE Preliminary 1 € - ALICE Preliminary
1.2_— —: o 1..... .................................................................
L 48 [
C ] é - —
081" _E o 0.8_— —
0.6F ‘ : ‘ m = - ’
0.4 LT] = 0.6 * | ]
0.2F- —1H £+ E B * .
0:| 1 | 1 1 | 1 1 | 1 1 1 | 1 1 1 I 1 1 1 I 1 1 1 I I_ — + -
0 2 4 ® 8 10 12p [Ge-{;‘/c] 0.4 | m  R,, and statistical unc. —
0 t — [[_] Data systematic unc. || -
e =L N L ] 02__ -Correlatedsystematicunc. ]
o 18— . 0 — =L -
£ = m D'R,, 020%CC - | ; i
g_ 1.6;— 5 D' Ry, 40-80% CC _; Pb-Pb,\esNN=2.|76 TeV, 2 < P, D <|5 GeV/c | ]
=4 E 0 60-80% 40-60% 20-40%  10-20% 0-10%
12F = Centrality
B E B =
08 . E Centrality trend observed
0.6 —
e +4 e - also at low p,
0.2 -
C L L | .

OO

1 1 1 1 1 1 1 | 1 1 1 1 1 1 | 1 1 1 | 1
2 4 6 8 10 12 14
P, [GeV/c] 3 O



R,, prompt D

L A. Rossi

27/05/2011

o AR MATTE
KA\ UARK M TER
ANNECY €017 T

(D) results in central (0-207%) events

~8% normalization uncertainty (from

o(pp min. bias)at 7 TeVand T

AA)

2_ T T T | T T T | T T T | T T T T T T | T T T | T T T T _]
1.8~ D, Pb-Pb \[5,=2.76 TeV m R, 0-20%CC -~
— [_] Syst. from data -
1.6 @ W Syst. from R, (B) —
— 5 sl frc-m B feed-down _T]
14 ALICE Preliminary __ K - =
1.2 -~
gk g _
0.8F- =
0.6 —]
0.4— _.+._ =
— s t ]
0.2 + -
u: | | 1 | 1 1 | | | 1 1 | 1 | 1 | 1 1 | | 1 | 1 | | | | | 1 :

o
(X
'S
o
™

10 14
\ [GeVic]

Blu Markers: R, (D)/R,,(B) =1

Syst. from feed-down correction via
FONLL, partially cancels in the ratio

0.2

0.1

Hypothesis on FIM prompt / RAA

C ' _l A ! e I e

E i -—6<F>BGBWC _____

B Pb Pb \ S5 S N=2.76 Te‘\i' i

C 8<:p 412 Ge‘u’/c .

C .. Centrahly..[l_.20.@......:- ........................................................................... __

[ S e e il bk ity ey =

:,_ .................................................................................... AL|CE Pe r.k}r.m.anee_

. 5 5 14/5/2011

L L | L 1 L L | ] 1 1 1 i ] L 1 L | 1 L 1 1 1 L ]
0.5 1 1.5 2 2.5 3

feed-down
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Total charm production in pp collisions

S _l e AL|ICEP|reIiImina|ry|(:‘.olt|aIunc.) C S - .
2 [ o .- | * ALICE measurements in |y[<0.5
Ot 2o e e
B | e P « 2¢p<12 GeV/c (at 7 TeV)
B %  STAR(dA) e 7]
O A-B (pA) - ]
C o e b « 2¢<p <8 GeV/c (at 2.76 TeV)
103:_ v NA27(F::)A)) // =
- A * FONLL predictions used to
extrapolate to the full p, andy
102 =
- . ranges
ALICE Preliminary ] 0 N . .
* D and D* contributions
o AS S | 3 summed
10 10? 10° 10*
\s (GeV)

at 2.76 TeV: 0 (ALICE)=3.45+0.41(stat.)"2%s(syst)=0.17 (lum.) 55 (extr.)mb
o' (ALICE)=7.73+0.54(stat.) > (syst)+0.44 (lum.) 5 (extr.)mb

—-1.38 -0.87

o (ATLAS)=7.13+0.28 (stat.) ;2. (syst)=0.78 (lum.) ;> (extr.)mb

—-0.66 -1.90

at 7 TeV:<:



Scaling o 2.76 TeV

1) Rebin FONLL predictions for 6(2.76) & o(7) (for different sets of
UM, m_parameters) to match the binning used for ALICE

measurement at 7 TeV
2) Estimate the FONLL ratio 6(2.76)/0(7)
* take as the central value the ratio of the central predictions
* take as its uncertainty the envelope of the results for all the
scales and values
3) Multiply the ALICE 7 TeV measurement by ¢(2.76)/5(7)
4) Propagate the uncertainties:
* on the FONLL ratio
* on the 7 TeV measurement

33



27/05/2011 S Quark AT

Towards R » calculation

PbPb raw yield

\ Prompt‘D fraction
Efficiency

dN DK e \TLO'S X S™I(A p )X @)

cent
R DO . dp ¢ . o @Vev
AA ( ) o D’ - D’
d O-PP O-PP

(Vs=2.76TeV) (T, )xd=2(Js=2.76TeV)

(T 140X

dp dp

4 ¢

(same for D)
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Cut variable distributions in data and
MC and in different centralities

do"xdo" and cosepoim, normalized decay length distribution in data (0-20%, 40-80%)
and MC (0-20%) events (background!)

o 25 & E o
2T A :

- o -+ - .{_". C
2 [ D'5>Kn' Pb-Pb@ys,, = 276TeV | g
= L - =
W 20/ 2"V i

o S L

- S I # ALICE performanca

3<p <4 GeV/c - c
i Py N 1ok 10/05/2011 N
18- - b 0.15 'J'-
- data LHC10h 0-20% m__
o= data LHC10h 40-80% ;
10 g C
L O Hijing 0-20% -
- 1=
0.5
1'ﬂ"E— E?:
INEENE RN A RRRRA AR EE ARR N | | 107 P T IR | | |
04 03 0.2 01 0 01 02 03 04 2 4 6 8 10 12
d,, xd, [cm’] (DecayLength/Err)*2
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Cut variable distributions in data and
MC and in different centralities

coso . ., cosepoimxy, decay length distribution in data and MC (40-80%) (background!)

3 £ E 1
g 122 Nt - | . ‘2'() - L
.g' I D'— Kr*r* Pb-Pb @\s,=2.76TeV § S §
; ; ; S e s
w 5« DPt <6 GeV/c o 2008 2 10
oal- L = * ALICE performance 5
i
rf D 10/05/2011 :
o -
o 10°
0.08}- 0.06(2 &
d ~a
i &
o 0.05 g 10°
0.06f— * g
v 0.04 w
- L a 10*
[ =+ Data PbPb 0-20% i A
0.04- A 0.03
| — Data PbPb 40-80% f .
| 0.02 10
o0z === HIJING 0-20%
i 0.01
10°
0 Ll I Ll 1
0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2 0.22 0 0.05 0.1 0.15 0.2 0.25 0.3
Decay Length [cm] ¥ d? [em?]
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D mesons: analysis strategy

pointing angle O

pointing

case

Main selection strategy (common to pp and PbPb):
Displaced secondar'y verhces topology (-> ITS)
- (eq. D Kt ) : pair of opposite charge
tracks with - TP e TeY
— good pointing of reconstructed D momentum Wt/
to the primary vertex

N
L

10°

e ¢
b

e
o

10?

o
)

°

10

PID selection (TOF+TPC) to reduce background
(mainly via K identification) _ .
> Invariant mass analysis o 37
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Open Charm and Beauty:
on-going studies and 'measyrements

TOF (K/m 1d) i .
D —-K 1
K\ = D'->Km'm'
PC (tracking, K/x id) D 5D’
D' K m
ITS (tracking & vertexing) D'-KK 1
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