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Data samples

ALICE

Observable Data sample Integrated luminosity

D mesons 48.6 €b1 (MB trigger), mid-rapidity

Heavy-flavour decay | | N
48.6 eb! (MB t " mid-rapidit
electrons eb™ (MB trigger), mid-rapidity

p-Pb 5.02 TeV 196 b (low p; € trigger, forward rapidity)

Heavy-flavour decay 4.9x103 ebt (high p+ € trigger, forward rapidity)

Mmuons 254 bt (low p; £ trigger, backward rapidity)
5.8x103 ¢b* (high p; € trigger, backward rapidity)

Rapidity shift of the center-of-mass of 0.465 units in the p direction

pp reference: obtained by a pQCD-based energy scaling of the p-differential cross sections

measured at as = 7 TeV and extrapolated to higher p+ by using pQCD calculations when no

measurement is available arXiv:1107.3243 [hep-ph]

ALICE heavy-flavour results in p-Pb collisions a t s,,&5.02 TeV shown also in posters :
V D mesons: A. Festanti (F-15), C. Jena (F-20) and G. Luparello (F-31)
V Heavy-flavour decay electrons: C. Jahnke (F-19), M. Kim/S. Cho (F-24),

Y. Pachmayer (F-42) , and J. Wagner (F-60)
V Charm baryon, ¢, R. Romita (M-23) and C. Zampolli (F-67) 4



D mesons In ALICE
ALICE
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D mesons: p--differential cross sections In

p-Pb collisions New
ALICE Collaboration, arXiv:1405.3452 [nucl-ex]
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pr -differential production cross sections measured for D°, D*, D™ and D.* in minimum-bias
collisions over a wide p; range
The relative abundances of D mesons in p-Pb collisions are compatible within uncertainties

with those measured in pp collisions ALICE Collaboration, Phys. Lett. B 718 (2012) 279



D mesons: p.-differential R p,

New

ALICE

ALICE Collaboration, arXiv:1405.3452 [nucl-ex]
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R,pp, measured for D° D*, D™ and Dy*

, Rppp consistent with unity within uncertainties for all D-meson species
. No significant dependence on p; within uncertainties in the measured p- range



Comparison with models and R,,

ALICE Collaboration, arXiv:1405.3452 [nucl-ex]
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D-meson R,p, can be described by Color Glass Condensate (CGC) calculations, perturbative
QCD calculations with EPS09 nuclear PDF and a model including energy loss in cold nuclear
matter, nuclear shadowing and k-broadening

R.A: SUuppression by a factor of 4-5 at p- ~ 10 GeV/c in the 20% most central collisions
Suppression observed in central Pb-Pb collisions is a hot medium effect

CGC: H.Fujii and K. Watanable, arXiv: 1308.1258; pQCD NLO (MNR): Nucl. Phys. B 373 (1992) 295
EPS09: K. J. Eskola et al., JHEP 04 (2009) 065; Vitev: Phys. Rev. C75 (2007) 064906 8



Heavy-flavour decay electrons in ALICE

ALICE
v~ " ElectroMagnetic = EZ==333NKR Time Projection
$HmM O A @ Calorimeter ( EMCal). " === Chamber (TPC)
. 1d|<0.9 ~

ITS: tracking, vertexing
TPC: tracking, PID
TOF, EMCal, TRD: e-ID

Two methods for subtraction of electrons

from non-HF sources

V Cocktail: background calculation based
on measured A Ccross sections

V Invariant mass: background

reconstructed from low-mass e*+e- pairs

Separation of electrons from beauty-hadron decays

V Exploit long lifetime of beauty hadrons (ct ~ 500 nm)
A Electrons from beauty hadrons displaced from the
primary vertex -> wide impact parameter, d,,
distribution

mpact parameter cut to select beauty decay electrons

Remaining background subtracted via simulations

pased on measured A and D-meson cross sections
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pr-differential cross section in p -Pb collisions
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pr -differential cross section measured in 0.5< p; <12 GeV/c for electrons from heavy -flavour

decays in minimum-bias collisions

p; -differential cross section measured in 1.2< p; <7 GeV/c for electrons from beauty -hadron

decays Iin minimum-bias collisions

% Heavy-flavour decay electrons: New
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% Heavy-flavour decay electrons:
pr-differential R py,

ALICE
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R,pp OF €lectrons from  heavy -flavour decays consistent with unity within uncertainties

R pp O €lectrons from beauty -hadron decays consistent with unity within uncertainties
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Comparison with model and R,,:

heavy -flavour decay electrons
ALICE
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Talk A. Festanti

R pp data described by perturbative QCD calculations with EPS09 parameterization of shadowing

5

within uncertainties

R,a: SUppPression by a factor ~3 in 4<p;<10 GeV/c in the 10% most central collisions

5

Suppression observed in central Pb-Pb collisions is a hot medium effect

5

FONLL: M. Cacciari et at., JHEP 007 (1998) 9805, JHEP 006 (2001) 0103; pQCD NLO (MNR): Nucl. Phys. B
373 (1992) 295; EPS09: K. J. Eskola et al., JHEP 04 (2009) 065 12



Comparison with Ry,:
beauty -hadron decay electrons

m normalization uncertainty
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Talk A. Festanti
Poster M. Volkl (F-59)

Hint for a suppression of electrons from beauty-hadron decays in central Pb-Pb collisions

5

R pp: results consistent with unity

Raa < 1 for pr > 3 GeV/c in the 20% most central collisions

5
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% Heavy-flavour decay muons at
forward rapidity in ALICE

ALICE
$Hh O ®
Muon spectrometer

V acceptance and geometrical cuts
V matching between tracking and

Tracking chambers

5

trigger chambers

V correlation between momentum
and distance of closest approach
(DCA) to remove further

Front absorber
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- n Ire hea\&/: f;IC;r\T/]ours , Rapidity shift of the center-of-mass of 0.465

IP y units in the p direction

> & fromK/ , , Data-based cocktail for background (mainly

= <@ rimar .

P Shsober P Y froma and + decays) estimated at

// e from forward rapidity ( p-going direction,

‘I@ """"" | abso,:be, secondary K/~ 2.03<Y s <3.53)

— | punch through Pb «<—@——
= %\- hadrons \\ng
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% Heavy-flavour decay muons at
backward rapidity in ALICE

ALICE
$Hh O @

Muon spectrometer

Tracking chambers

5

V acceptance and geometrical cuts

V matching between tracking and
trigger chambers Front absorber

V correlation between momentum
and distance of closest approach

(DCA) to remove further

background Trigger chambers
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% Heavy-flavour decay muons :
p--differential cross sections
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P -differential production cross sections measured for heavy-flavour decay muons at forward

5

and backward rapidities in 2<p;:<16 GeV/c
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% Heavy -flavour decay muons :
pr-differential R,

Pb (—.Y P P (—.@ Pb
& &

Q AL AL B AL L L LA L L | Q - LA L BRI BN BN BNLEL L BN .|
T L:F p-Pb \ s =5.02 TeV, up*«c,b decays - T ,:F p-Pb \ s =5.02 TeV, up*«c,b decays -
N 2.9<y_ <3.54 N 4<y  <-2.96
-~ ALICE Preliminary ’ -~ ALICE Preliminary ’
2 ~ 2 ~
- forward rapidity - | backward rapidity -
1.5 ] I 1.5 *Hﬂﬂﬂ J&u T
1;_&&&_&&&_& [1 H@ lﬂ% 1; ....... TP le el — = " it : | :
S . '--U'rﬂ': - U L[| OUT 3
0.5 — NLO (MNR) with EPS09 shadowing — 0.5 — NLO (MNR) with EPS09 shadowing —
B systematic uncertainty on normalization i B systematic uncertainty on normalization i
oo v by v by oy s by by by by by 1 oo by by by by by s by by s 14
O0 2 4 6 8 10 12 14 16 O0 2 4 6 8 10 12 14 16
P, (GeV/c) P, (GeV/c)

R pp at forward rapidity: consistent with unity within uncertainties over the whole measured p; range
R,pp at backward rapidity: slightly larger than unity in 2<p<4 GeV/c and close to unity at higher p
Within uncertainties, data can be described by perturbative QCD calculations with EPS09

parameterization of shadowing

pQCD NLO (MNR): Nucl. Phys. B 373 (1992) 295; EPS09: K. J. Eskola et al., JHEP 04 (2009) 065 17



Heavy-flavour decay muons:
p-differential Rgg

<

ALICE
Forward -to-backward ratio
. , AJjAl &1 Ox ADA O 0B T
Y ¢ |0 | 01T —m——Fa—— ,
A, ] AN AABOAD 1T CBo @
m LI BNLEL L DL L LA NI B LR
@ 22F p-Pb |\ 5, = 5.02 TeV, pu*« c¢,b decays
13 2.96<ly |<3.54
1.8 = ALICE Preliminary cms
1.6 F
1.4 )
1.2F - I
N S, Sy
08f =l -
06F |
0.4 E_ — NLO (MNR) with EPS09 shadowing
0.2 - systematic uncertainty on normalization
- R N T T A N T T T TN TN TN N TN AN T NN TN NN N NN NN NN NN RN AN AN
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P, (GeV/c)

Reg: systematically smaller than unity in 2<

n:<4 GeV/c and close to unity at higher p-

Within uncertainties, data can be described

parameterization of shadowing

pQCD NLO (MNR): Nucl. Phys. B 373 (1992) 295; EPS09: K. J. Eskola et al., JHEP 04 (2009) 065

by perturbative QCD calculations with EPS09
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% Comparison with Raa
ALICE

New

Pb-Pb: ALICE Collaboration, Phys. Rev. Lett. 109, 112301 (2012)

= [Tty
5 C ALICE Preliminary p-Pb,\s\=5.02TeV_1__n-Ph forward rapidity
£ 25 —m— 25<y <354 € —
c | webcedecays |, Cogs e - -
3 o oms ——0-Pb backward rapidity
= B _ Pb-Pb, | 5,,=2.76 TeV _
'é . :_ - —y— 2.5<ycms<4 (0-10%) (*_: Pb-Pb central
L -&Eﬁﬂﬂﬂﬂﬂﬂﬁm BIGE
O 1:- ..... . 2FF - -
2 i E
0.5 Z
: it teeg & —s— :
ol Lo L Ly b s L 1 1 1
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Talk A. Festanti

RAA: SUppression by a factor of 3-4 in 4<p;<10 GeV/c in the 10% most central collisions

5

R pp: CONsistent with unity for pr>4 GeV/c at both forward and backward rapidity

5

Suppression observed in central Pb-Pb collisions is a hot medium effect

5
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% Conclusion

ALICE

Cold nuclear matter effects on heavy-flavour production assessed at mid-rapidity, forward and

backward rapidity via the nuclear modification factor R py,

R p, cCOMpatible with unity in the measured p; range at mid-rapidity and at forward (= p-going)

rapidity

R pp at backward rapidity compatible with unity for pr >4 GeV/c, slightly larger than unity in
2< pr <4 GeV/c

Models implementing cold nuclear matter effects describe the data within uncertainties

Suppression observed in central Pb-Pb collisions at mid-rapidity and forward rapidity is due to

hot medium effect

20



ALICE

Backup
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ALICE

D mesons ( DY): signal in p -Pb collisions
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The Invariant Mass distributions in each rapidity interval extracted after applying topological

The fitting function includes the Gaussian term describing the signal and Exponential term for
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D mesons: y-differential cross sections
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Yield extraction: vary fit range,

background fit function, bin counting

method, with and without fixed mean

and sigma

different cut values

without PID

Branching ratio

Selection Cuts: repeat analysis with

PID strategy: repeat analysis with and
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Tracking efficiency: different track selection criteria
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D mesons ( DY): systematic uncertainty

i Total (excl. norm.)
Normalization (3.4%)
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Simulated shape of D meson p- distribution: compare results obtained with different p;
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|dentification of electrons from
heavy -flavour hadron decays

Low p+ electrons ( p+<6 GeV/c): identified with TOF and TPC)
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ldentification of electrons from
L TeE heavy -flavour hadron decays

Cocktail of background electrons

Dalitz-decay of light mesons (A h-and s )

Photon conversions

Di-electron decays of light vector mesons ("] and %j
Di-electron decays of heavy quarkonia, i.e. *fuj and |

Weak kaon decays (U )

< < < < < <

Direct real and virtual photon production via hard

scattering processes

Sys. uncertainty (background contribution excluded)
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