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OUTLINE OF THE TALK

e Physics motivations

o ALICE detector and open heavy-flavour

reconstruction
e Results

> Open heavy-flavour cross sections in pp

collisions

— New ALICE paper, arXiv:1605.07569

in pp collisions

» Azimuthal correlations of D mesons and

charged particles in pp and p-Pb collisions
— New ALICE paper, arXiv:1605.06963

e Conclusions
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HEAVY-FLAVOUR PRODUCTION STUDIES IN pp COLLISIONS

Heavy-flavour (charm and beauty) quarks are produced in arXiv: 1605.07569 QLICE
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> Test and constrain pQCD calculations

e Heavy-quark production at the LHC energies allows us to probe ¢ E:;?{:ATA) -
Parton Distribution Functions at very low values of Bjorken-x y
e Measurements in pp act as reference for measurements in p-Pb 1o <> : L’f;f(f,: E
and Pb-Pb collisions, where heavy quarks can probe QGP _ ‘1“0 e "“1}'33 | \EI (dg\/)

properties

Further insight can be obtained through more differential studies...
- Heavy-flavour production as a function of event multiplicity

* Investigate interplay between hard and soft processes of particle production
e Study the possible role of multi-parton interactions (MPI) in the heavy-

flavour sector

See talks by C. Terrevoli (HQ production 1) and J. Wagner (this session) a
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- Angular correlations of heavy-flavour particles with charged particles:

HEAVY-FLAVOUR CORRELATION STUDIES

In pp collisions:
. _ _ D’ (trigger)
> Investigate heavy-flavour quark fragmentation properties

> Sensitive to the relative contribution of different LO and NLO
heavy-quark production processes

- Norrbin and Sjostrand, Eur. Phys. J. C17 (2000) 137 35 TeVp
> Extract relative fraction of electrons from charm and beauty

decays via correlations between heavy-flavour hadron decay

electrons and charged particles - ALICE, PLB 738 (2014) 97-108 f:::;‘:‘z‘;;:{,‘jc ///i‘_\\‘(*;:o};;gfﬁifi:;‘;

e |

> Reference for p-Pb and Pb-Pb results

In p-Pb collisions:

> Investigate possible modifications of angular
correlations which could derive from initial-state effects
(e.g. CGC) or possible final-state effects (e.g.
hydrodynamics)

> Are there long-range ridge-like structures (double ridge) ‘ ALICE, PLB 709 (201§) 29
also in the heavy-flavour sector? di-hadron angular

n, o~ 1
correlations in p-Pb coIIision‘
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ALICE DETECTOR

7
VO0: trigger + multiplicity o N .
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ITS: tracking + vertexing | Cngers
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Forward muon spectrometer:
M triggers + p reconstruction
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Data samples:
e pp:L=5nbTatVvs =7 TeV, minimum-bias events (from 2010)
e p-Pb: L, = 50 ub" at Vsyy = 5.02 TeV, minimum-bias events (from 2013) Q
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OPEN HEAVY-FLAVOUR RECONSTRUCTION

D mesons (from full reconstruction of

hadronic decay channels)

pointing angle O

~ P
o

D® -> K-m* (BR = 3.88 + 0.05%)
D* > K-m* e (BR = 9.13% 0.19%)
D** - DOm* (BR = 67.7 + 0.05%)

O1nL

D> ¢t > K*K-n* (BR = 2.28 * 0.12%)

* D-meson candidates reconstructed from
pairs/triplets of displaced tracks and
selected with topological cuts and PID

e K, midentification using TPC+TOF PID

e Removal of beauty feed-down contribution
(via FONLL calculations) to extract results for
prompt D mesons
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Heavy-flavour decay electrons and muons Q| I(
(from hadron semileptonic decays)

rec. track
eu
Primary

vertex B
dy

B>e+X
D>e+X

Bou+X
Dou+X

e Electron identification using TPC+TOF PID

e Non-heavy-flavour electrons (from n®, n
Dalitz decays, photon conversions) removed
with invariant mass method (e*e”) and/or
background cocktail

e Muons: background (m, K decays) subtracted

with MC (pp) or data-tuned MC cocktail
(p-Pb, Pb-Pb)
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HEAVY-FLAVOUR PRODUCTION
CROSS SECTIONS IN pp COLLISIONS
| ATVS=7TeV
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HEAVY-FLAVOUR CROSS SECTIONS IN pp COLLISIONS
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JHEP, 1210 (2012) 137 P (GeV0

ALICE, Phys. Rev. D86 (2012) 112007

GM-VFNS: Eur.Phys.J)., C72 (2012) 2082 ATLAS, PLB 707 (2012) 438

e Cross sections at Vs = 7 TeV compatible within uncertainties with expectations from
FONLL and GM-VFNS pQCD calculations ALICE, JHEP 1207 (2012) 191

e Results available also for pp collisions at Vs = 2.76 TeV - ALICE, Phys. Rev. D91 (2015) 012001

ALICE, Phys. Rev. Lett. 109 (2012) 112301
Fabio Colamaria Strangeness in Quark Matter 2016 28/06/2016

n

-

E



Analysis technique without secondary vertex reconstruction and topological selection

> Background subtraction via event mixing, like-sign distribution, track rotation or fit of sidebands

G“ 1 03 E L | T T 7T I T T T L | T T 7 I LI ‘ LI ‘ LI l E
T - ALICE pp, 18=7 TeV ]
> L ]
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S 102 L 5
= - = Prompt D°, |y|<0.5 -
Q_'_ B % —4%— with vertexing B
©

= 10 @: —=— w/o vertexing
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* Results compatible with measurements based on topological selections and pQCD calculations

D CROSS SECTION IN pp COLLISIONS DOWN TO p.=0 .
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e Measurement extended down to p; =

ALIC

arXiv: 1605.07569

FONLL: JHEP0407 (2004) 033,
JHEP, 1210 (2012) 137

GM-VFNS: Eur.Phys.).,, C72
(2012) 2082

LO k; fact: Phys.Rev., D87
(2013) 094022

+ 8.5% lumi, + 1.3% BR uncertainty not shown
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0, better performance also for 1 < p; <2 GeV/c

* Reduced uncertainty on total charm production cross section:

Fabio Colamaria

+0.87

O (7TeV) = 7.96 +0.65 (stat.) 7727

(syst.)

+2.34
—0.35
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Results from same
technique available
also for p-Pb collisions

See C. Terrevoli’s talk,
this session

(extr.) +0.28 (lumi.) +0.10 (BR) +0.03 (FF) mb
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D-MESON PRODUCTION VS MULTIPLICITY IN pp COLLISIONS

Self-normalized D-meson yields (with respect to the multiplicity-integrated yields):

ALIC
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» Faster-than-linear increasing trend of the yields independent of D-meson p; within uncertainties

e Consistent increase for open charm, hidden charm (at central and forward rapidity) and beauty;

> Behaviour related to HQ production process rather than to hadronization mechanism

Fabio Colamaria
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D-MESON PRODUCTION VS MULTIPLICITY IN pp COLLISIONS

Comparison of self-normalized yields with models
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Ferreiro et al., PRC 86 (2012) 034903; Werner et al., PRC 89 (2014)
064903; Sjostrand et al., Comput.Phys.Commun. 178 (2008) 852
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¢ Percolation model:

> Sources of particle production: elementary

strings

» Reflects a MPI scenario
» Predicts a faster-than-linear increase

. w/o Hydro):
> Gribov/Regge multi-scattering formalism +
saturation scale to mimic non-linear effects

> Number of MPI related to multiplicity

> Hydrodynamic evolution can be applied to
the collision, predicting a faster-than-linear

increase

e PYTHIA 8:

» Soft-QCD tune

> Includes MPI, color reconnection, initial-
state and final-state radiations

» Data qualitatively described by models a

including MPI

ALI(
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AZIMUTHAL CORRELATIONS OF D
| MESONS AND CHARGED PARTICLES
. IN pp AND p—Pb COLLISIONS




AZIMUTHAL CORRELATIONS OF D MESONS AND CHARGED
PARTICLES IN pp AND p-Pb COLLISIONS

* (Ap,An) correlation of selected D mesons (“trigger particles”) with the other charged tracks ALICE
reconstructed in the event (“associated particles”)

e Correction for detector inhomogeneities and limited acceptance via event-mixing technique

D°- charged particle correlation ALICE 5< p?n < 8 GeV/e, |yDﬂ\ < 0.5
PP, \s =7 TeV pf’m > 0.3 GeV/e, 559 < 0.8

Same Event, Signal + Background Mixed Events, Signal + Background

Same/Mixed Events, Signal + Background

(counts/rad)
/ME (counts/rad)

dz Nassoc
dAedAn
A@dA”N

ME (Mixed-Event correction)
dENaSSOC

Same events Mixed events Same/Mixed events

Contribution from background D mesons removed via sideband subtraction

Efficiency correction for reconstruction and selection of trigger and associated particles
Subtraction of contamination by strange hadron decays and conversions in the detector material

Subtraction of D from B “feed-down” contribution based on FONLL calculations and PYTHIAG
Monte Carlo simulations

Fabio Colamaria Strangeness in Quark Matter 2016 28/06/2016




prs°c > 0.3 GeV/c

0.3 < py*5°¢< 1 GeV/c

pi°s°c > 1 GeV/c

AZIMUTHAL CORRELATIONS OF D MESONS AND CHARGED
PARTICLES IN pp AND p-Pb COLLISIONS

. . . ° . . ° e o ™
Comparison of azimuthal correlation distributions in pp and p-Pb collisions pmeson ALICE
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arXiv:1605.06963
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P7%°¢ > 0.3 GeV/c

0.3 < pys°c < 1 GeV/c

pTaSSOC > 1 GeV/c

AZIMUTHAL CORRELATIONS OF D MESONS AND CHARGED

3 < p«(D) < 5 GeV/c

PARTICLES IN pp COLLISIONS
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arXiv:1605.06963

NEW!
pp. Vs = 7 TeV

Correlation distributions
in pp collisions after
baseline subtraction are
well described by
expectations from
PYTHIAG (with different
Perugia tunes), PYTHIAS8
and POWHEG+PYTHIA
generators in all
kinematic ranges
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Associated yield

Baseline

AZIMUTHAL CORRELATIONS OF D MESONS AND CHARGED
PARTICLES IN pp COLLISIONS

P> 0.3 GeV/c 0.3 < poc< 1GeV/c

P> 1 GeV/c
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e Quantitative observables

extracted from the fit:
> Near-side yield
> Near-side width
> Baseline value

* Agreement between data

and Monte Carlo
expectations within
uncertainties for all the
observables
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AZIMUTHAL CORRELATIONS OF D MESONS AND CHARGED
PARTICLES IN pp AND p-Pb COLLISIONS

Comparison of near-side yield and width in pp and p-Pb collisions

P> 0.3 GeV/c 0.3 < pys* < 1GeV/c py*°¢ > 1 GeV/c
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* Near-side peak properties compatible between the two collision systems
> No signs of modifications due to initial-state or final-state effects are observed a
within uncertainties
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CONCLUSIONS

Open heavy-flavour production in pp collisions

> Wide spectrum of heavy-flavour production results in pp collisions at different
energies (Vs = 2.76, 7 TeV) from ALICE

= AtVs =7 TeV D° measurements available down to p; =0
> pr-differential cross section measurements well described by pQCD predictions

> Faster-than-linear increase of heavy-flavour hadron yields with event multiplicity,
with no p; dependence

= Yield increase well described by models including MPI, suggesting that they
play a significant role for heavy-flavour production

Azimuthal correlations of D mesons and charged particles in pp and p-Pb collisions

> Correlation distributions, and near-side yields and widths compatible between pp
and p-Pb collisions

> Near-side peak properties are described by the Monte Carlo generators within the
uncertainties

Stay tuned for the upcoming results in pp collisions at Vs = 13 TeV! °
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HEAVY-FLAVOUR MULTIPLICITY STUDIES e

What has been observed so far: ALIC
 NA27 (pp, Vs = 28 GeV): events with charm production 5‘}%}10 ALICE pp \s =7 TeV
have larger charged-particle multiplicity z g o Ry <l .
— NA27, Z. Phys C41 (1988) 191
Normalization uncert.: 1.5%
e LHCb: double charm production is better described by 5 [+]
models including double parton scattering ®
— LHCb, JHEP 06 (2012) 141 0
i
 ALICE: increase of inclusive J/ yield as a function of * = " o L
event multiplicity with approximately linear trend 0 2 N Jan
—> ALICE, PLB 712 (2012) 165 (chh/dn)
AT\
RYON | What we can learn:
|\.'.'3(%.&J 4 : "_. i )
@23/ ﬁg}é o Study the interplay between hard and soft
(o> 2 S %&rb . .
%, & e processes of particle production
s 4 L * Investigate the possible role of multi parton
o iy i i MPI) in the heavy-fl
‘\s»..‘ Interactions ( ) In the heavy-flavour sector
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D MESON VS MULTIPLICITY — RAW YIELDS AND CORRECTIONS *
ALIC

Self-normalized D-meson yields (with respect to the multiplicity-integrated yield):

d*NP /dydp;

mult mult mult
Y / (3 X N event

(dZND/dyde) = Ytot/(gtot X

tot '
Negent)/gtngger

=150

w
=]
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M(KKm) (GeV/ic?)
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0.155

oI5 0.15¢
M(Kxr)-M(Kx) (GeV/c?)

L
0.14 0.145

Multiplicity estimator:

Number of tracklets (i.e. track
segments in the two innermost
ITS layers) for |n| < 1
Proportional to dN_,/dn

Contribution of D from B:
Assumed independent of
multiplicity

Invariant mass spectra of D° (top),
D* (middle) and D** (bottom)
candidates for three multiplicity

ranges

ALICE, JHEP 09 (2015) 148
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(EN/dydp.) / (P N/dydp.)

B feed-down unc.

25

20

10

0.4
0.2

D MESON VS MULTIPLICITY - RESULTS

Self-normalized D?, D*, D*-meson yields

I\I\I\f\l‘l\l\l\l\l‘\\Illf

ALICE
pp \s =7 TeV, |y|<0.5

¢ D°meson, 2<p <4 GeV/c
# D" meson, 2<p <4 GeV/c

# D*" meson, 2<p <4 GeVic |}H

f,-- - +6%i/-3% normalization unc. not shown
- + 6% unc. on (dN/dn) / {dN/dn) not shown
B S A I PO P IO A P I
B fraction hypothesis: x 1/2 (2) at low (high) multiplicity

i Lo Lo b Lo a b

5 6 7 8
(dN/dn) / (@N_/dm)

2 < p:(D) < 4 GeV/c

(EN/dydp. ) / (P N/dydp.)

B feed-down unc.

N
()]

N
o

—_
(%]
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o

[9)]

0.4
0.2

LI DL D L R DL LA R I
— ALICE I -
T ppis=7TeV,|y|<0.5 ]
” ¢ D"meson, 4<p_<8 GeVic [ i
— & D" meson, 4<p <8 GeVic | ]
[ & D*"meson, 4<p <8 GeV/ic U 1
— -
: _-.- e . +6%i/-3% normalization unc. not shown :
[ . + 6% unc. on (dN/dn) / {dN/dn) not shown _|

0 S R I IR A A A A P I
;_ B fraction hypothesis: x 1/2 (2) at low (high) multiplicity

56 7 8 o
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ALICE, JHEP 09 (2015) 148

s

ALIC

ALICE
pp \s =7 TeV, |y|<0.5

¢ D° meson, 8<pT<12 GeV/c
w D' meson, 8<p <12 GeV/c
4+ D*" meson, 8<p <12 GeV/c

}

m,.,-»" + nori

6%/-3% normalization unc. not shown
6% unc. on (dN/dn) / {dN/dn) nat shown

= t 6% .
‘.H' I i A i e e

B framnon hypolhesns: x 1/2 (2) at low (high) multiplicity

||||\‘w_\\\Illl\'l‘l\\\‘I\I\l\llll\

5 6 7 8
(dN,/d) / @N_/dn)

8 < p+(D) < 12 GeV/c

e Uncertainty by varying the D from B contribution with event multiplicity

 Faster-than-linear increase of self-normalized yields with event multiplicity

« Agreement within uncertainties of D% D+, D" results
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D MESON VS MULTIPLICITY - RESULTS

Average of self-normalized D-meson yields: p; dependence

(BN/dydp.) / (PN/dydp )
Illllll_oltlla|lll$lll$l

)]

0.4

feed-down unc.
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e Increasing trend of D-meson yields independent of D-meson p; within

tetds
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ALICE, pp \s =7 TeV
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2<pT< 4 GeV/c
4<p < 8GeVic
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12<p < 20 GeV/c
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uncertainties
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D-MESON VS MULTIPLICITY — 1-GAP S

Average of self-normalized D-meson yields ALI(

Evaluation of event multiplicity at large rapidity

s 7# UL DL L L L L B L B
Q ALICE, pp \s = 7 TeV -
2 eb D° meson, |y|<0.5 — A fch I d bv VO
T F = 2<p < 4GeVic | * Amount of charge co. ected by
c% 5 <+ 4<p < 8GeVic = detectors used to estimate the event
< <4 multiplicity
—~ 4 P
13: af & 1 e n-gap introduced to remove
g - . possible auto-correlation biases in
6 2 =28 E multiplicity estimation
£ e E . . o
- - v — o Trend of yield with event multiplicity
= + 3%unc.on N, /{(N_ ) not shown — . .
. _’!”!"!-.’r!!!&!!H!',!!!!J,!!!!!!!!:Iol:!vf>¥!t!!$!!!!!!_ Compatlble Wlth What Observed
% 0.4 B fraction hypothesis: x 1/2 (2) at low (high) multiplicity _; .
co2f £ using the SPD tracklets for
O N multiplicity estimation
S04 -

0 05 1 15 2 25 3 35 4 45
ALICE, JHEP 09 (2015) 148
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BJORKEN X REGIONS AT THE LHC AND PDF

min _ .
— MQE = 2.4 GeV: charm

min _ .
..... M ai= 9 GeV: beauty

-6 1

10”7 10™ 10° 107 10" 1
X,
— Mg'"u =2.4 Ge\' charm

10”7 10

Mg'"a =9 GeV: beauty

D Central barrel: h| < 0.9
B Muonarm: 2.5 <n < 4

ALICE, J. Phys. G, 32 (2010) 1295

ALIC

- 1
” k
10"
10”
2 CTEQ4L, Q%=5GeV?
_a 'ru1n E T T TTTTIT T |I|||||[ T IIIIIIII T IIIIIIII T T TTTTTH
10 g F
* b=
10" =10 -
. X gluons
10 1 L
10° sea quarks i\
P . ' e |
1010-? 10° 10° 10* 10° 102 10" 1 E e valence quarks
X, 1075
D Central barrel: |n| < 0.9 F
B Muonam:25<n<4 10'35— :
LHC RHIC
-4 i
10 1 |I|||||| 1 |I|||||| 1 IIIIIIII L IIIIIIII 1 1 IIIrJ.
10° 10* 10° 10° 10" 1
X

Parton Distribution
Functions in CTEQ 4L
parametrization, for

Q2 = 5 GeV?
107 10®° 10° 10* 10° 107 10" L 10”7 10° 10”7 10™ 10” 10™ 10~ ..
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CHARM AZIMUTHAL CORRELATIONS

» Can we disentangle the charm

production mechanisms?

> Pair production (a, b)
» Flavour excitation (d)

> Gluon splitting (e)

Q
8 Q g
g g g
(d) (e)

Sjostrand et al.,, Comput.Phys.Commun. 135 (2001) 238

daldM [mbiGeV]
-

-y
S

. |
Coalass o laaalaaalaisilaaalisele ]l
4 6 8 10 12 14 16 18 20
M(cD) [GeV]
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ALIC

QO Ol
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. Q
a Q
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Q
8 g g

()

dalAp(gP) [mbirad]

-
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"S> pp (Pythia)
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PREVIOUS RESULTS ON HF CORRELATIONS *

80

60

e STAR measurements for D%-HFe

40

correlations in pp collisions at 200 GeV, £ .,
compared with PYTHIA simulationand ° o
MC@NLO theoretical predictions

CDF measurements for D%-D** and D*-D** correlations

-40

-60

0.025
0, |0 F
D°+D 0.02

0.015

—
1/trig dN/dAg (rad™)
(=]

L (b)

e

® p+p 200 GeV, = 3 GeV/e
= PYTHIA, c+b (fit)
== MC@NLO, c+b (fit)

ALICE

1.8 1.9 2 21 (1]
m(K,) (GeV/c?)

0 b——

» Comparison to PYTHIA, with different production mechanism breakdown

> PYTHIA overestimates LO (b2b) and underestimates NLO contribution (collinear production)
CDF, Nucl.Phys.Proc.Suppl. 170 (2007) 243-247

CDF Run Il Preliminary, 1.1 fb

% 20 40 60 80
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L T b Ly 005...I“‘I| I\zl I S
100 120 140 160 180 0 20 40 60 80 100 120 140 160 180

A0 []

CDF

Run Il Preliminary, 1.1 fb™

Ad(e,D) (rad)

STAR, PRL 105 (2010) 202301

5 F D% Jy| <1,5.5<p_<20 GeVic 5145 D™ |y| <1,7.0 <p_<20 GeVic
£ al D*:ly|<1,55< p, <20 GeVic ,5,1 _2; D¥:ly| <1,5.5< p, <20 GeV/c
_§_ o — Datg L l §10 $ —=&— Data
+ 3 _____ Pythia, cT, P> 5 GeV/c 1 S F — Pythia, cT, BT >5GeVlic
© %— —— Flavor Creation ©0.8 F —— Flaver Creation
2 } —  Flavor Excitation i 0.6 ———  Flavor Excitation
E ——  Gluon Splitting T 040 —g— Gluon Splitting _}
1= =t— L I
S . s 028 —— . .
[ [ bl |
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PREVIOUS RESULTS ON HF CORRELATIONS

ALIC

035 | — 05— —

Selection of LHCb measurements = ;% A E RE R R ®)3
W oo HCP e LHCH ]

for DD (top row) and DDbar oo Bl
: 02 w0

(bottom row) angular correlations - o
1 et . E, , 013 ' —
in pp collisions at 7 TeV: o SR SLEs o I
’ £ 0.05; =
» DD are uncorrelated e T e s 4 >

(independently produced) Aol

06y — 04— .
*|§ 0.14: - e D'B? a) % (1.355— a) =
> PDbar are mostly produF:ed i# e TSR e 8 N
in the same hard scattering 4 o.,;-m”‘“‘f 1R o :
o8- T ] 02f e DOD” 3
v NS and AS peaks are o a7 I S = on
. 0.04f *ﬁﬁeﬁ_ﬁﬁl it 0.1 .=,: =
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PREVIOUS RESULTS ON HF CORRELATIONS

ALICE

LHCb JHEP 06 (2012) 141

T T T T

oasf- T o5 — oy 025~ 0—=0 T B
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. 0 g2l . 0 g2l .
Dbar correlations compared 42 i ——dingselfe kg Mo e 0 —— -l
. . . = < C
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.. i=] o
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° 0 K
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CMS, JHEP 136 (2011) 1103 @

Fabio Colamaria Strangeness in Quark Matter 2016 28/06/2016




COMPARISON: CHARGED PARTICLE SUPPRESSION AT RHIC AND LHC %

ALIC

YAA (pT,trig5 pT,assoc)
ypp (pT,trig; pT,assoc)

* laa definition: IAA(pT,trig;pT,assoc) —

0ol Wb * d+Au FTPC-Au 0-20% @ ]
- 4 d+Au min. bias g

e From STAR measurements,

heavy suppression of away side 3
. . =
for h-h correlations in Au-Au S R | | &
.. . So2f — p+p min. bias ® ]
central collisions (not in d-Au) £ Avaucena —

P I S S I
0 n/2

T A0 (radians)
ALICE, PRL 108 (2012) 092301 STAR, PRL 97 (2006) 162301
E [ lewste | soeViepy <isceve T mwysse | auce ] ,
20 [V=2W Pty Wt L 1 ® ALICE I, for h-h correlations:
[ i 0O Flatbkg m Flatbkg ]
15F y o T e e : > 20% enhancement of near side peak in
- .,,__"i'_‘;,____wm ______ S T q Pb-Pb collisions, no away side effects
osf f" pop B > Strong away side suppression in central
S Pb-Pb, but by a lower factor w.r.t. RHIC
00— 4 6 8 0 2 4 6 8 10
P s (GEVC) P e (GOVI)
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ELECTRON-HADRON CORRELATIONS IN pp COLLISIONS

® Separate beauty and charm contributions to heavy-flavour decay electrons ALICE
> Electrons from beauty show a flatter correlation distribution than electrons from charm
= 1.4 ®mPy<08 ALICE pp, \s =2.76 TeV —
o [ (a)MBTrigger Sample  ALICE pp, \s = 2.76 TeV o {of &&litn E
?ﬁ, 3'5__1 S < pe <25GeVic T . - k; factorization .
< 3;p“ > 0.3 GeV/c a 1 .- GM-VFNS =
> = ° e R =
g 2.5 M<09 2 05 e
S F Y?/NDF = 19/18 & 06 o
3 : T o4t P
S gt et et ey Cot 5 0 E
< Sl m.ll'o' '0"“""1 ".ill 0.2~ E
- 1*_ L ‘.."’Q’ ‘ L 09000” L . - - A N R
8L (b) EMCaI Trigger Sample —e— Data:cb — e S 3 - ALICE pp, \s =2.76 TeV ]
7E-4.5<p2<6.0 GeVic — MC it ’ > 107 3
. v/ ! © - e ehb(>0) e ]
Gng>O.3Ge Cc —4— MC:c > e E 104€ ' .
5E-Ml<07 , = MC:b—>(c—)e £ = B P b(sc)oe 3
4;_%2/NDF =85/9 ?:_ 10-5 é—(b) _él
3k ) - (o ]
P teee, -t :; 5 10°% R E
g A4 e Lo R SR -~ g % 3
== s E S E o ¢ - o C ]
1 IR T R S SR SN SN SR S SR N | M R | cﬁ 10,75_ ? —
3 2 1 0 1 2 3 g - -
A (rad) T
ALICE, PLB 738 (2014) 97 p_ (GeVic)
Ap=c+ry- Acp?empl + (1—- rB)Acpgempl Ratio b—(c)—e/c,b—e compatible 6
ry = beauty fraction with FONLL prediction
Fabio Colamaria Strangeness in Quark Matter 2016 28/06/2016




MINIMUM-BIAS TRIGGER AND INTEGRATED LUMINOSITY
ALICE

» "Minimum bias”, based on interaction trigger (for pp 2010 data):
> SPD or VOA or VOC
o At least one charged particle in 8 rapidity units
o About 86.4% of inelastic cross section ALICE, PLB 712 (2012) 165
> Read-out by all ALICE

 Integrated luminosity evaluated using as a reference the minimum-bias
trigger cross section:

:NMB

VT

L.

Int

e Oyg (62.3 £ 0.4(stat) £ 4.3(syst) mb) evaluated through a Van der Meer scan.
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DETAILS ON CORRECTIONS, ALL-IN-ONE
ALICE

e D-meson and associated track efficiency correction:

» Accounts for associated track reconstruction efficiency and for p; dependence of D-meson
reconstruction and selection efficiency

» Each (D, charged particle) pair is weighted by the inverse of the D meson reconstruction
efficiency and of the associated track reconstruction efficiency

» D-meson p; and event multiplicity dependencies considered for D-meson efficiency; track
pr, N and z position of primary vertex dependencies considered for track efficiency

e Feed-down D contribution subtraction:

» A template of angular correlation distribution of D mesons from beauty hadrons decays
(from PYTHIA) is subtracted from the data distributions

» Different PYTHIA parameter «tunes» exploited for the templates, after matching their
baselines to the data level, to obtain a systematic uncertainty on the correction

e Removal of contamination from secondary tracks:

» Tracks from strange-hadron decays or produced in interactions of particles with the
detector material

» The contribution of secondary track particles, evaluated via Monte Carlo studies, is flat in

Ap and is removed by multipliying the data correlation distributions by the the fraction
of primary particles in the track sample
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SYSTEMATIC UNCERTAINTIES LIST
ALICE

D yield extraction: change fit parameters (rebin spectra, modify fit range/fit functions,
bin counting) - Affects both normalization to N of triggers and background subtraction.

Background subtraction: vary the invariant mass regions from which we take the
background correlation shape.

Fit of correlation plot: use different fit functions: (e.g. 2 gauss+pedestal+periodicity
condition, pedestal as minimum of the correlation histo, ...)

Beauty feed-down: use a range of fozoypr Values, and use templates from different
generators like POWHEG.

Correction for contamination from secondary: estimate the contribution from MC
and its Agp shape. Some studies on DCA cut already started (in backup slides).

Soft pion removal for D? correlations: estimate efficiency and purity of the invariant
mass cut from MC and evaluate the effect of the cut on the near side yields on data
- Negligible!

Associate tracking efficiency: use different track selections.

D meson reconstruction and selection efficiency: extracted from varying the cuts for

D meson selection.
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D MESON-CHARGED PARTICLE CORRELATION DISTRIBUTIONS

A e R s

[ pp, 15 =7 TeV ALICE ] - p-Pb, {5 = 5.02 TeV ALICE 1 ALICE
o5 5<PY<8GeVic,|y? |<05 b 6 8 < P2 <16 GeV/c,-0.96 < y° < 0.04 . r
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A ——- Near side { Example of fit to correlation
©g PR e Away side i . . .
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D MESON-CHARGED PARTICLE CORRELATION DISTRIBUTIONS

ALICE
y
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ELECTRON PID IN ALICE

ALIC
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D-MESON YIELDS — MULTIPLICITY RANGES

ALICE
Niracklets (dN'ch/ dT] )j (di?vch / dn )j / <di?vch / d”l) i?\’TeDv{(J;nts/ 10° iwgv{e}its/ 10°
1,8] 2.7 0.457)03 155.1 -
4,8] 3.8 0.6370 03 - 89.0
[9,13] 7.1 1181047 46.2 50.5
[14,19] 10.7 1.7870-1 32.0 35.5
20, 30] 15.8 2.637013 24.7 28.0
31,49] 24.1 4.011033 7.9 9.5
50, 80] 67 6.11703; 1.7 -
\ High-multiplicity trigger for this range
(threshold on number of SPD tracklets)
{dNa/dn) = 6.01 +£0.01(stat.) "0 (syst.) in || < 1 @
Fabio Colamaria Strangeness in Quark Matter 2016 28/06/2016




D-MESON YIELDS — SYSTEMATIC UNCERTAINTIES
ALICE

Raw yield extraction
» Different approaches for fitting and extracting the yields
» Background fit function
» 3-15% depending on pT, multiplicity, species

Primary vertex determination
» With/without D-meson decay tracks
> Negligible effect

Selection and PID efficiency
> Same selection used in all multiplicity intervals

» Negligible residual effect due to multiplicity dependence of efficiency

Fraction of prompt D mesons in the raw yield
» Assumed to be the same in all multiplicity bins (cancels out in the ratio)

» Uncertainty by varying the D<B contribution by a factor 1/2 (2) at low(high)

multiplicity @
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