Study of D° signal extraction in ALICE
SUARK using combinatorial background subtraction techniques

e Chitrasen Jena' and Christian Mohler? for the ALICE Collaboration
1Universita degli Studi di Padova, INFN Sezione di Padova H LIC E
2Ruprecht-Karls-Universitéat Heidelberg

1. Introduction 2. Experiment & Data sets

> Heavy-flavour production offers a unique probe to study the properties of the Quark-Gluon Plasma D°— K'z*and charge conjugates
(QGP) formed in heavy-ion collisions. BR =(3.88 + 0.05)%; ct = 123 um

> Due to the large mass, charm (~1.5 GeV/c?)and S TTTrTTTTTITTTTTT TS > Standard procedure for the reconstruction
beauty (~5 GeV/c?) quarks are produced in the 8 ALIGE ] of D®mesons in ALICE is based on the
early stages of the collision and they experience ~ © p'P_% gﬁfigzojev’ selection of displaced secondary vertices.
the full evolution of the system. g Y0085 » At low py, the topological selection on the

N . . — | decay vertex is less effective for the

» HF in pp collisions: > -0’ 1 background rejection and gives low
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S H ~D"x5 ] > Adifferent approach has been adopted
» HF in p-Pb collisions: o [ = --D; 1 to extract the signal at low p;using the

» Normalize outside the D® mass peak region I

v Understand initial-state effects: e combinatorial background subtraction
+ Shadowing and parton saturation £ o ] techniques.
* ke-broadening [ —8— " 1 > Both methods use the particle identification
» Inclusive p;-differential production cross section Baaablmlis _Of [EClandlORInALICE
of D® meson has been measured in the p; range [ -52%nom unc. notshown  —————— aj sets: |
1to 16 GeV/c in pp collisions and 1 to 24 GeV/c gl Souneretshen A pp, 5\/‘ 7TeV, Ly = 5 nb .
in p-Pb collisions. 0 5 10 15 20 25 p-Pb, Vsyy = 5.02 TeV, Liy = 49 b
» This analysis aims at extending the measurement P, (GeV/c) dE/dx in the TPC gas Particle velocity from time-of-flight measured with the TOF
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10 0<pT<1GeV/c + —0 5
like-sign background subtr. D’ — K'w*and D' — K n" candidates are defined 4000 f4% ey T E|
5 5F E 5F B from pairs of oppositely signed tracks passing the 8 E ALICE Preliminary q
Significance (+30) = 3.9 Significance (+30) = 5.4 Significance (x30) = 7.4 ) : N . e E g 3
PID selections. The combinatorial background is = 3500 £ p-Pb, sy =5.02TeV, Ly, =49ub”! E
07475 18 185 19195 2 205 0797518 785 79195 2 205 74758 185 19195 2205 subtracted using various techniques: E 3000 |- D° = K" and charge conj E
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Example: Like sign background subtraction method S [ ALCE Preliminary ] track correlation and increase the statistics i ” B
» Invariant mass spectra after like sign background S 25f pp, B=7TeV, L, =5nb" B v Each event mixed with 5 other events 1500 | S|
subtraction fitted with a Gaussian term for signal £ | D"~ Kxand charge conj ] > Mix events with similar characteristics ok _:x :‘v;:tg 3
and an exponential term for residual background. %’ 20F 0 with decay vertex based sel. (JHEP 01 (2012) 126) E v 20 bins in z-vertex (Az = 1 cm) E ..o Like sign o 1 Govic q
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significance = ﬁ, where B is before like sign —o— e.g. for pr: 0-1 GeV/c the mass interval for 15 16 17 18 19 2 21
+B background subtraction o T normalization is 1.5 to 1.65 GeV/c2. M(Kx) (GeV/c’)
> Significance of the D° signal in pp collisions for — R F 5
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> For py > 2 GeVic, the method based on topological S S AT S S t(risg;bilnntehgv:a;::eslg\\::nc;r two negative tracks (like-sign pairs) instead of a negative and positive
) y o A i o (GeVic) the .
selections provides a better statistical significance - > Normalization: 24(N**)x(N-)
Side band fit method:
> Invariant mass distribution outside the D° mass peak (>40) is fitted with a 2" order polynomial
- T WIETe:
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> Invariant mass spectra after event mixing background & so [ PPo. Vs =5.02ToV, Ly =49 o El M(Kn) (GeV/c?) M(Kn) (GeV/c®) M(Ka) (GeV/c?)
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» Significance of the DO signal in p-Pb collisions for —o— . ] » DUsignal has been extracted at low p; using only PID (based on TPC and TOF signals) to select
0<pr<1GeVicis 5.4. 2oF —— the D°—>K=* candidates and different combinatorial background subtraction techniques in pp and
» For p; > 1 GeV/c, the method based on topological b —o— —3 p-Pb collisions.
selections provides a better statistical significance. fo——o— o] > For the first time, D° signal has been extracted for 0 < p; < 1 GeV/c with good significance in pp
L N 2! and p-Pb collisions with ALICE.
P, (GeVic) > Efforts are ongoing to extend the measurement of D° production cross section down to p; = 0.
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