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© Motivation
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Why heavy flavours?

in pp collisions
@ Test for pQCD calculations for the production cross-sections.
@ Reference for p-Pb and Pb-Pb measurements.
in p-Pb collisions
@ Control experiment for the Pb-Pb measurements.
@ Studies of cold nuclear matter effects.
in Pb-Pb

@ Studies on the interaction of heavy quarks with the medium.

@ Study the transport properties in the hot and dense medium.
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Why D-hadron correlations studies are interesting ?

K
Why Correlations ? In.,
@ Flavour conservation in QCD RET DO

(charm quarks are produced in 5 é "

pairs) => Jet formation due to

the fragmentation of charm / jp

quark. /

@ Correlation distributions are

sensitive to the fragmentation Eur.Phys.J.CZILY :‘A1y37'—16'1,2(')00

1.4 T

and production mechanisms of ol Pair production
. L. : Flavour excitation --------
charm quarks in pp collisions. b Gluon spliting -
<
o g L
@ Angular correlations are z °®
. . o Z o6
investigated also in p-Pb =)
. . . 04 b
collisions for possible N I

modifications due to the o =
presence of cold nuclear matter.

v
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correlations studies are in

Why D mesons?

o D° = cii, D* = cd, D*t = cd (m. ~ 1.5 GeV/c?).
° @°>4m? => a5 <1 => pQCD calculation applicable
e D% D* and D** cross-section at /s = 7 TeV, |y| < 0.5.

o Large pr coverage [1,24] GeV/c and well described by the pQCD
predictions ALICE, JHEP 1201 (2012) 128.
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© ALICE detector
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ALICE detect

) &
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ALICE detector

Central barrel

ITS

Inner Tracking System
vertexing, tracking and
Particle Identification.
TPC

Time Projection Chamber
Tracking and Particle
Identification.

TOF

Time-Of-Flight
Tracking and Particle
Identification.

e

pp@7TeV 300 M minimum bias events
Integrated luminosity 5 nb™?
p-Pb@5.02TeV 100 M minimum bias events
< Integrated luminosity 50 nb~!
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ALICE detector : PID using ITS, TPC and TOF

PID ITS J PID TPC J
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© Analysis strategy
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Analysis strategy : Steps

e D meson (trigger) reconstruction - invariant mass spectra.

o Associated tracks selection.

@ Single-event (SE) and mixed-event (ME) distributions.

@ Corrected single events for signal and background.

@ Projection on A for signal and background.

e Normalise the Ag-distributions to the number of triggers (D mesons).
@ Remove secondary tracks.

@ Remove the B feed-down contribution.
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Analysis strategy - D-meson reconstruction

ointing angle 6 g
PIEEE o, Topological cuts

pr (K,7) [GeV/c]
min dp (K,7) [cm]
min do X do [cm?]
cos(Opoint ) ---

about 14 parameters :

- Optimised to maximize the significance (\/SSTB) / Reduce the

background / Keep the selection efficiency large enough.
- Selection cuts complemented by the particle identification (PID).
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Analysis strategy : D-meson reconstruction

Selection criteria required for D-meson candidate daughters :
e |n| < 0.8, x>/ NDF < 2,
e pr > 0.3 GeV/c (pr > 0.1 GeV/c for D*T),
@ 70 (at least) out of 159 space points in the TPC,
@ 2 (at least) out of 6 hits in the ITS.

PRL 113 (2014) 232301

600

ARRawassstossy ey g, T T
=\§ p-Pb, sy =5.02 TeV (\$1800 p-Pb, sy = 5.02 TeV % 400[ P-Pb, \s = 5.02 TeV
© 500 100M events 3 ® 100M events ) 100M events
= 1S (30) = 1458 + 52 = 1600 S (30) = 1824 £ 75 = 350 S (30) = 771+ 42
f 400 S/B (30) = 1.10 @ 1400 S/B (30) = 0.47 <or 300 S/B (30) = 1.05
1200 g 8
_§ 500 ALICE DOy Kt _§1000 ALICE s K ~ 250 ALICE o' D'
E and charge conj: E 800E " and charge conj. -f:j 200 and charge conj:
) <
200, 600 5 Eg ;
T ¢
100 g ettt 400
3<p. <4 GeV/c 200 3<pT<4 GeV/c 50
TN T T R A AL
0 175 1.8 1.85 1.9 1.95 2 2.05 1.7175181851.9195 2 0OA14 0.145 0.15
M(Kr) (GeV/c?) M (Knm) (GeV/c?) M(Knr)-M(Kr) (GeV/c?)

D% — K-t Dt - K—ntnat D*t — DOxt
BR ~ (3.88 aE 0.05)% BR ~ (9.13+0.19)% BR ~ (67.7 == 0.5)%
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Invariant mass spectra

D* A InvMass in the range [5,8] GeV/c
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F p-p \s=7TeV
= D D', D KT
1800f— 55D, <8 GeVic
r Signal (2 0) = 3343.1 £ 86.6
r Bkg (2 0) = 23113 £13.7
1600— Significance(2.0 0) = 44.5 £ 0.8
F 2.0 0)= 1.4
r BKg in sidebands = 32925
1400— Scale factor = 0.7020
r Mean = 145.41 £ 0,01 (MeVic?)
F Sigma =551.05 + 14.94 (KeVic?)
1200—
w -
= r
c F
31000(—
3 F
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el e b by b b b
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M(KTm)-M(KT) (GeV/c?)

PRI RRRN I
0.14 0.142 0.144

Peak => Signal region [mean-20,mean+20]
SB => Sideband region [mean+40,mean+80]

M => Invariant mass spectra
Background(M)

Scalefactor = fpeak
fSB Background(M)
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Analysis strategy :Single events(SE) and mixed events(ME)

AQO — <passoc _ (ptrigg’ A77 — nassoc _ 77trigg J

D° - charged particle correlation ALICE 5< pf“ <8GeV/c, [y*| <05
PP 1S =7 TeV. PP >0.3 GeVic, [nfe=e| < 0.8 Same/Mixed Events, Signal + Background
Same Event, Signal + Background Mixed Events, Signal + Background
g 3
g B €
g E
5 £ S 8
8 1] l HSS kA
=3 o S I w
a s
g5 2 <
T 1 I|m|mI“" 2
g2 = S 815
gz = I.. N ie
= =S
w L= =
=
corr dNSE(Aw’An)
dN (ASO’AU) — dApAn
dApAn dNME (A, An) / dNME (0,0)
dApAn dA(pAn

Cinclusive(Ap) = Signal(Ay) — Scalegaeror X Background(Ayp) J
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Analysis strategy : Correction for the efficiency
arXiv :1605.07569

p-Pb, |5 = 5.02 TeV
DO KIr o]

-

o Efficiency correction for D
mesons
A Monte Carlo (MC) sample is
used (enhanced production).
The efficiency map is obtained.
Invariant mass spectra, SE and
ME are weighted by the inverse
of the efficiency. 10°L

N T R R B
5 10 15 20

P, (GeV/e)

ALICE *

Acceptance x Efficiency
3
T

_‘
2
o

—e— Prompt D°
Prompt D°, No PID
‘‘‘‘‘‘ & Feed-down D°

o Efficiency correction for associated tracks
A Monte Carlo (MC) Sample is used (minimum bias production)
The efficiency map is obtained.
SE and ME are weighted by the inverse of the efficiency.
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Analysis strategy : B feed-down subtraction

Subtraction of the contribution of
D meson from B using a MC

3:— o PYTHIA template. Prompt D
SR L fraction (fprompt) is computed
i Pemmal £ using FONLL.

S.Bjelogrlic, PhD thesis, 2016.

E-promptD(ASO) = ﬁ (ainclusive(ASO) - (1 - fprompt)cgefjfggjm(A@)>

do feeddownD*t
- 0.5
fprompt =11 + —(ACC><€)feeddz)wnD*Jr dpt - yI<
D*
(Accxe)promptD*+ dz;lzr prompt ly|<0.5
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Analysis strategy : Correction fo

Distribution of the tracks. | Distribution of the purity.

210
Primary tracks =
—— Secondary racks .
=== Standard cut, DCA,, < 0.25 cm LN

Phytia, pp 75 =7 TeV \

0.85—

Purity = 0
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Standard cut, DCA, < 0.25 cm

095 \\\—-

PYTHIA, pp =7 TeV

DCAyy (cm)

FoY FUET ERRTE P /TU RUUTE UTTY FEVRURTRTLINUT] FRRRARTIT
0 01 02 03 04 05 06 07 08 09

DCA,y (cm)

S.Bjelogrlic, PhD thesis, 2016.

cut
DCA 3%

Y forim( DCAxy )dDCAxy

DCACLIt

o XY forim(DCAxy )+ feec(DCAxy ) dDCAxy
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CpromptD(A(P) = purity X 6promptD(AQO)
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@ Results
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Correlations in pp and p-Pb - baseline subtracted

5 < pr < 8GeV/c J 8<pr<16 GeV/cJ

B & *10% scale uncertainty (p-Pb)
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arXiv :1605.06963v1

@ The results from pp

and p-Pb are

compatible within

uncertainties.

nuclear matter

effect affecting the

distribution.
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Correlations : Data vs theoretical predictions

3<pr <5GeV/c } 5< pr <8GeV/c } 8<pT<16GeV/CJ

I e o A I A arXiv :1605.06963v1
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B o S e different event
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Associated yield, NS sigma and baseline for D mesons in pp

pT¢ > 0.3 GeV/c J 03 < pF <1 GeV/cJ pT¢ > 1 GeV/c J arXiv :1605-06963V1

O Y SN Y SV BPPE Measurements vs MC
E 2.5F p:‘s‘” >03GeV/lc + 03< p:““ <1GeVic + p:"“ >1GeVic | sim U|ati0nS
g. 2F *T,.T““"»?fﬂdé?lﬂa —4+— PYTHIAS, Tune 4C 1
g 1.5k 3 PYTHIAG, Perugia 2010 —f— POWHEG+PYTHIA6
§ 1 _— | —+— PYTHAG Pergia 201t N 1 ° The measured
“s AT ] =  — . .
S K D associated yield and
o 3 i ] the width of near-side
Tod = + + E| i
gos ﬁ B #} i $#+_ pgak are in agreement
&, i Pog—— with the predicted
o L i o ones from simulations
ot within uncertainties.
"g 3
=25 1
£ ‘é—%ufaf Ba—g @ The measured baseline
8" is well reproduced by
05 B h . | .
R R AR R TR R R R e LR IR R s e the simulations. )
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Fatiha Lehas (UU) Azimuthal angular correlations of D mesons a 08/07/2016 23 /39



Outline

@ Conclusions and Outlook
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Conclusions and outlook

@ D mesons - charged particles correlations were measured in pp
collisions at 7 TeV and p-Pb collisions at 5.02 TeV.

@ Correlation distributions in pp and p-Pb are similar i.e. there is no
significant cold nuclear matter effects.

@ The obtained results were compared with those obtained using
different Monte Carlo generators which are in agreement with each
other within uncertainties.

@ Improved results are expected with the high statistics in Run2 and
with the upgrade of the LHC Run3 and the upgraded ALICE ITS.
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Analysis strategy : Associated tracks reconstruction

Selection criteria for the associated track :

@ ITS Refit : Yes
o TPC Refit : Yes

@ Min number of ITS clusters : 3
@ Min number of TPC clusters : 70

e pt min : 0.3 [GeV/(]
e pt max : 100 [GeV/c]

e | <0.8
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Correlations : D meson average in pp and p-Pb for

different pr ranges
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Correlations : Systematic uncertainties

System juy p-Pb
D-meson species DY.D*t Dt DY D** (D)
Signal, background normalization +10% +10%
Background A¢ distribution +5% +5% (£10%)
Associated-track reconstruction efficiency +10%,—53% 4%
Primary-particle purity +3% +3.5%
D-meson efficiency 45% +5% (£10%)

Feed-down subtraction
MC closure test

up to 8%. A@ dependent
—2% (near side)

up to 8%. A@ dependent
—2% (near side), +2%
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3 D mesons correlations in pp@7TeV and p-Pb@5.02TeV
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Correlations : D mesons average-hadron in pp and p-Pb
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Associated yield, NS sigma : pp vs p-Pb
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Associated yield and NS peak width for D mesons in p-Pb
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Efficiency x Acceptance map for D° f(pr,y/.s)
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Prompt D° cross-section - ratios between data and

theoretical predictions

Prompt DO cross-section - ratios between data and theoretical predictionsJ
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PYTHA vs p-Pb @ 5.02 TeV Data
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Equations used for the fit of the invariant mass spectra

e For D**
Signal(AM) = Yp
Background(AM) = a/AM — my x eb(AM—mx)

e For D% and D*
Signal(M) = YDﬁe 202
b(M—my)

Background(M) = a x e
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