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*  (very-short) Introduction
* Open heavy flavor measurements in proton-proton interactions
> Analysis techniques and results (do/dp+,do/dy):
- D mesons, single electrons, single muons
*  Open heavy flavor results in PbPb collisions
»  Differences on the analysis techniques and results (Raa,Rcp):
- D mesons, single electrons, single muons
> Comparison of the results

* Conclusions
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INTRODUCTION

A. Adare et al. [PHENIX], arXiv:1005.1627 [nucl-ex].

g 2T RSSO

* Heavy flavor production are a ool ~ T1# e e ay
to test pQCD calculations (pp coll.) 19 Al @ o= 200GeV -

1.4 =

* Heavy flavor particles are 12 -
suppressed at RHIC (AB coll.) 1 -

0.8 -

*  We expect (based on theoretical 0.6 =
grounds) a mass hierarchy on the 0.4 g “—
energy loss : 02 3 @ E
Rag(h) < Rag (c) < Rag(b) TN TN B T a2

[ PHENIX: A. Adare et al. [PHENIX], arXiv:1005.1627 [nucl-ex].
+ M. Durham QM2011 talk

* . but let's now see what data say... STAR: Phys. Rev. Lett. 98 (2007) 192301 ]
[cf. talk W. Horowitz]

System

vsnN [TeV] 2.76

trigger u-trigger

Data-taking

Nevents

<L> [nb-1]

- — e ; ) e e

High-pt Probes of High-Density QCD at LHC, 30 May -1st June 2011, Palaiseau Z. Conesa del Valle 3




ACORDE

- o

ZDC

~116m from L.P,

.

Magnetic field
Inl<09,B=05T

High-pt Probes of High-Density QCD at LHC, 30 May -1st June 2011, Palaiseau Z. Conesa del Valle 4



A e

ot o

- - AN )
—at_ e da i T ey
———

System PP
vsnn [TeV] 2.76
trigger u-trigger
Data-taking March 2011 March 2011
Nevents 65 M
<L> [nb-1] 1.1
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D MESON RECONSTRUCT
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*  Selection strategy: displaced vertexes

*  Main topological cuts:
g Impact parameter of the tracks,

> Angle between the meson flight line and the
particle momentum.

*  Particle identification: K identification thanks to

the TPC+TOF helps to reject background at low p+
> TPC allows K/m separation up to ~0.6 GeV/c,

> TOF allows K/m separation up to ~2 GeV/c.

*  pQCD (FONLL) driven feed-down subtraction
for the moment.
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SNAPSHOT OF THE CHARM HADRON Zoo

* <D° * D | measuredroml’ro 20 GeV/c wn’rh |
the full 2010 sample

wadaad

r_ -

- D' K'K

~ Mean(D*) = 1,873 = 0.008
. Sigma(D*) = 0.015 + 0,006
.

*  Rare Ds & Ac starting to show up...

i
*  Work in progress... @ | F ::jt .
s " at
Mean(D}) = 1.968 « 0003
Sigma(o:) =0.015 + 0.0006

R e

= pp\ee 7 %, 2724 10 evwrts, 1 <p” <3 GaVik
ALICE performance

130572011
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Mean = 2.288235 + 0.001280 po\s = 7 TeV, 1.2x10 events
Sigma = 0.005797 = 0.001271
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s (30) 29269 ALICE parformance
B (30) 3002: 19 121052011
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B pp at 7 TeV (MB)

D »MESON CROSS- SECTIONS AT 7 TEV

el
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FONLL: Cacciari et al., private comm.
GM-VFENS: Kniehl et al., private comm.

*  2<pr<12 GeV/c, with 1.6 nb! (~20% of 2010 statistics)
* y acceptance is pt-dependent (Ay~1.0 to 1.6): data scaled to |y|<0.5
*  well described by pQCD predlc’rlons (FONLL and GM-VFNS)
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ot pp at 2 76 TeV (MB)
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FONLL: Cacciari et al., private comm.
GM-VFENS: Kniehl et al., private comm.

2 < pt < 8 6eV/c, with 1.1 nb™! (3 days of data-taking, ~2 months ago)
y acceptance is p+-dependent (Ay~1.0 to 1.6): data scaled to |y[<0.5
well described by pQCD predlc’rlons (FONLL and GM-VFNS)
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= 10 10° 10° 10°
0:¢'(ALICE,2.76TeV) = 3.45 = 0.41 (stat.) " 84(syst )£0.17(lum.) " ;5 (extr.)mb \s (GeV)
0% (ALICE, 7TeV) = 7.73 £ 0.54(stat.) ' {33 (syst.) £0.44(lum.) * /3 (extr.)mb

*  Extrapolation down to p+=0 and full rapidity using FONLL
* Good agreement with ATLAS measurement
* Measuremen’rs show a conms‘ren’r behavuor Vs MNR (NLO) quh fs
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HEAVY FLAVOR DECAY ELECTRONS ®~
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e

ALICE Performance 12/10/2010

¥ High quality tracks e P8 TPC dElc O
§ : ALICE Performance
127052011 100
g Hit in the innermost ITS £ 90-| TPC+TOF
layer to reduce the 300
conversions g
& 60
: e . 8.1
*  Electron identification ] =2
ip' ———— P 1'64;\3\0
> TOF to reject K, p i e oy e & T4 J:‘cx\s‘&\
g TPCdE/dX Q 1011"'!r{7||17’1rrr'[7
> TRD (+EMCAL) in pp collisions for S’; ‘\ """’“”“"I Ldt =26 nb” cocktail: (e"+€')/2
PP e a.\ 4+ (" +e)/2 = conv.of v
now. é: 10-1 e
g n
> hadron contamination measured 2 1071 U
fitting the TPC dE/dx in P slices 3 1090 Y direct v,y
gy O
* HowTo disentangle heavy flavor 3 10 :
o [ ALICE Preliminary
. E 10.5 7% normalization error
> Cocktail of the non-heavy $
flavor sources. o
&

> Select displaced electrons
(b-tagging, ct~500um) in pp
collisions for the moment.
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*  Subtracted COCkTGIl of electron background based on the

measured n° spectrum

X Good agreement with FONLL b+c over the full pt range

10
(GeV/c)

* ConsusTen‘r wu‘rh 'rhe promp‘r charm measuremen’r from D mesons
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pp at 7 TeV (MB)

STr'a’regy selec’r elec’rr'ons from d|splaced vertexes

rec. track

B-tagged electron spectrum agrees with FONLL

***}

HF electrons - Charm electrons (from D mesons)
= B-tagged electrons

x

Measured the fraction of beauty/charm vs pt
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* B*Do X

MUON fracker, MUON trigger:
w - ide?ntiﬁca.tioﬁ', tracking=e==
ITS: vertexing
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‘S, 105 :-0- —e— Al Pythla Porugiao
&~ — Bemuty pp @\5 = 7 TeV
wn - —=— Decay
=) L o o Secondary 4<n<-25
2 10° . e 171°<0  <178°
c =
3 - - MC pp 7 TeV  Reconstructed vertex
o =" em Pythia Perugia-0 all
a1 0’k g charm
g - o e beauty
i il o decay
10% - Tar, secondary
g : "
i £, Tty
10 + ++
E A ’ e L l 1 A L 1 1 i 1 l L A ’ L‘ |T
0 2 4 6 8
p (GeV/c)
* Remove and low pt secondary muons by requiring a muon trigger signal

plus a cut on the DCA

Subtract decay muons by subtracting MC dN/dp+ normalized to data at low p+

*  InPb-Pb, we don't subtract the decay muons for now,
to the hlgh o reglon where the background is small.

but restrict the analysis
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pp at 7 TeV (W)

e —— -

- — e e

%)
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*  Transverse momentum and pseudo-rapidity distributions well
described by pQCD (FONLL) calculations

* FONLL suggests beauty predominates for p: > 6 GeV/c

N — - - ) e
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o pp at 2 76 TeV (MB) ;.,{

pp a at 2 76 TeV (u) ;

>

>

Scale ’rhe 7 TeV measurements wu’rh The pQCD

(FONLL) 2.76/7 factor

Consider that the calculation scales don't evolve with /s

Uncertainties range from 25% (low-pt) to 10% (high-p+)

*  Scaling procedure validation:

t

do/dp [1 b/ GeVic]
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Compare different calculations (MNR, GM-VFNS,...)

CDF measurements at 1.96 TeV
ALICE data at 2.76 TeV for 2 < p1< 8 GeV/c
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Pp ¢ at 7 TeV (MB)

x Analysus de‘ralls

> D%and D* spectrum in 2-12 and 5-12 GeV/c respectively
> No reconstruction efficiency (1-10%) centrality dependence found

> Feed-down subtraction (10-15%) based on pQCD (more on next slide)
o 2 1] ] 1] L] 1 I 1] L] Ll I Ll L] L [ L] Ll L] ]' L) L L] ]' L L] L] I
a 18 Pb Pb - c 2 L I L L p] ] L] L L] I L L L I L L] L] ] L] L] L] I L L L I
e PD \$=2.76 TeV A D°R,, 0-20%CC - ,
S 46 o g- 1.8 D°, Pb-Pb \'5,,=2.76 TeV s Ry, 0-20%/ 40-80%
g : m D'R,, 0-20%CC o
mg 1.4 'nl_' 16 o Systematics
. 14 .
12 ALICE Preliminary mo ALICE Preliminary
1.2

1

...................................................................

0.8

IIIIIIIIIIIIIIIIIllllllllllllllllllllll

lllIlll|lllllllllll|lllllllllllllllllll

-t
IllIllI]lllllll]llilllllilllllflllIIl

lllIlllllllllllllllllllllllllllllllllll

0.8 1l
0.6 + 0.6 +
0.4 -H i 04 + +
0.2 0.2
o 1 l 1 1 l 1 1 1 l L 1 1 l 1 1 1 l 1 1 L l 1 1 1 l 0 1 l 1 1 l ) L l l 1 1 1 | L l l
0 2 4 6 8 10 12 14 0 2 4 6 ¢ 10 12
P, [GeV/c] P, [GeV/c]

* Raa (0-20%) shows a suppression of about a factor of 4-5 for p+>5 GeV/c

*  Rep (0-207%/40-80%) confirms the suppression, exhibiting a reduction of a
facTor of 2-3 for' p1> 5 GeV/c
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R,. prompt D

pp at 7 TeV (MB)

INSIGH UNCERTAINTIES ON P'PT "D

| PbPb at 2.76 TeV (MB)

@.

* Da‘ra sys’rema’rlcs

> signal extraction, reconstruction and cuts efficiency,...

* Feed-down subtraction in PbPb: ~(Tp1) % €y € roms
> Based on the FONLL B predictions corrected by the efficiencies

> Systematics from FONLL uncertainties partly cancel on the Raa
»  Hypothesis on the b — D energy loss : 0.3 < R.(c > D)/ Rs(b = D) < 3.0
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p at 7 TeV (MB)
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PbPb at 2.76 TeV (MB)

HF ELECTRONS VS COCKTAIL
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Cocktail based on m* spectra + mi-scaling + pQCD direct photons.
Contamination <10% for pi<6 GeV/c.

Hint of electron excess at low p+ that increases with centrality. Might
be explained by thermal photons (cf. PHENIX, PRL104 and QM201
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* Consider: Inclusive electrons - cocktail

> Large systematics from the PID, cocktail and the reference spectrum.

> Spectra dominated by charm and beauty decays above 3-4 GeV/c.

*  Suppression in central collisions by about 1.5-4.
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51 4 :_inclusive muon R,, in Pb-Pb\[s,,=2.76 TeV, -4<n<-2.5
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* Consider: inclusive muon spectrum
>  Restrict to tracks pointing to the vertex (remove background)

> Background from hadronic decays contribution not subtracted

> Spectra dominated by HF decays for p+ above 4 (>85%) - 6 (>90%) GeV/c

*  Suppression in central collisions by about a factor of 3
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 pp at 7 TeV (MB) | E PbPb at 2.76 TeV (MB)
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*  Clear centrality dependence for all the probes
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* Electron (|n| < 0.9) and muon (-4.0 < n < -2.5) Raa show a similar trend
*  Prompt D mesons seem more suppressed than leptons (charm vs beauty?)
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* Prompt D meson and m* Raa are compatible.

*  Though there seem to be a deviation at low p.
Might this be a hint of a flavor dependence ?
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* ALICE has measur'ed ’rhe pr'omp‘r D HF elec’rrons HF muon cross sec’ruons in
pp collisions at 7 TeV.

*  Heavy flavor nuclear modification factor in PbPb collisions at 2.76 TeV has
been measured.

> Data exhibit a clear centrality dependence.

> HF electrons (|n| < 0.9) and muons (-4.0 < n < -2.5) show a suppression of about
a factor of 3 in the 0-20% CC.

> Prompt D mesons Raa is suppressed by about a factor of 4 in the 0-20%CC.

Refined analysis with the whole statistics... (pp & PbPb)
Ongoing comparison of particle species Raa

Dependence on the reaction plane : flow (PbPb)

* kK X X

More data to come in 2011 (pp & PbPb) : b-tagging (?), D-zoology (?)....

.. Stay ’runed |
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